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Honorable  Edmund  G.  Brown,  Governor, 
and  Members  of  the  Legislature  of 
the  State  of  California 

Gentlemen: 

The  Bulletin  No.  130  series  of  reports  incorporates  data  on 
surface  water,  ground  water,  and  climate  previously  published  annually  in 
Bulletins  No.  23,  39,  65,  66,  and  77.  With  the  inauguration  of  the  new 
series,  publication  of  the  earlier  reports  is  suspended. 

Bulletin  No.  130  will  be  published  annually  in  five  volumes, 
each  volume  to  report  hydro  logic  data  for  one  of  five  specific  reporting 
areas  of  the  State.   The  area  orientation  map  on  page  iii  delineates  these 
areas.   Page  ii  outlines  the  organization  of  the  bulletin,  its  volumes 
and  appendixes. 

This  report  is  Volume  III,  "Central  Coastal  Area".   It  includes 
a  text  which  summarizes  hydro  logic  conditions  in  this  part  of  California 
during  the  1963  water  year  (October  1,  1962  through  September  30,  1963) 
and  five  appendixes  of  detailed  hydrologic  data:  Appendix  A,  "Climate", 
Appendix  B,  "Surface  Water  Flow",  Appendix  C,  "Ground  Water  Measurement", 
Appendix  D,  "Surface  Water  Quality",  and  Appendix  E,  "Ground  Water  Quality". 

The  collection  and  publication  of  data  such  as  is  contained  in 
Bulletin  No.  130  is  authorized  by  Sections  225,  226,  229,  230,  232,  345, 
12609,  and  12616  of  the  Water  Code  of  the  State  of  California. 

The  basic  data  programs  of  the  Department  of  Water  Resources 
have  been  designed  to  supplement  the  activities  of  other  agencies,  in  order 
to  satisfy  specific  needs  of  this  State.   Bulletin  No.  130  is  designed  to 
present  useful,  comprehensive,  accurate,  timely  hydrologic  data  to  the 
public. 


Collection  of  much  of  the  data  presented  has  been  possible  only 
because  of  the  generous  assistance  of  other  agencies,  private  organizations 
and  individuals.   Without  the  data  supplied  by  these  people.  Bulletin 
No.  130-63  should  have  been  much  less  the  valuable  tool  it  is  today. 


Sincerely  yours. 


4//___^/^'^- 
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CHAPTER  I 
HYDROLOGIC  CONDITIONS,  1962-63 

California  is  an  area  that  is  unique  in  many  respects.   Its  climate 
has  always  been  exceptional  and  the  range  of  land  forms  within  the  State  sets 
it  apart  from  neighboring  areas.   California  has  often  been  described  as  being 
set  apart  or  isolated  by  features  that  prevail  over  wide  areas  adjoining  the 
State.   Perhaps,  it  would  be  more  appropriate  to  consider  the  State  as  a  link 
between  dissimilar  regions  rather  than  isolated  by  them.   California  does,  in 
fact,  span  all  the  dissimilarities  of  climate  and  topography  from  parched 
Death  Valley  to  the  marshy  tidelands  of  the  Pacific  and  the  rain  forests  of 
northwestern  California. 

California  climate  is  fostered  by  a  balance  between  the  slow  forces 
of  geology  and  the  turbulent  storms  born  of  the  Pacific  Ocean.   The  massive 
walls  of  the  Rocky  Mountains  and  the  Sierra  Nevada  protect  the  State  from  all 
but  a  few  thrusts  of  the  dry,  cold,  polar  continental  air  masses.   Maritime 
air  masses,  originating  far  out  in  the  Pacific,  receive  some  impetus  and  direc- 
tion from  wind  patterns  of  the  troposphere  and  move  toward  the  California  Coast. 
California  lies  in  a  transition  zone  between  the  prevailing  westerlies  that 
blow  across  the  North  Pacific  and  a  calm  high  pressure  zone,  the  horse  lati- 
tudes, in  the  vicinity  of  30  degrees  north  latitude.   The  horse  latitudes, 
just  south  of  California,  buffer  the  State  from  many  tropical  storms  which  origi- 
nate further  to  the  south  so  that  the  north  coast  of  California  is  crossed  by 
more  storms  than  the  south  coast.   The  Sierra  Nevada  and  Cascade  Mountains, 
along  the  eastern  border  of  the  great  central  valley,  receive  much  of  their 
precipitation  by  orographic  lifting  of  the  maritime  air  masses.   The  interior 


lands  of  Southern  California  are  shielded  from  maritime  air  masses  by  the 
Transverse  Ranges  and  the  northerly  extension  of  the  Peninsula  Range. 

California  -  Statewide 

Average  values,  which  sum  up  annual  conditions  for  the  whole  State, 
show  the  1962-63  water  year  to  have  been  about  normal.   A  closer  look  at  this 
apparent  normality  shows  a  series  of  extreme  conditions  which  in  combination 
resulted  in  nearly  normal  averaged  values.   Figure  1,  showing  the  water  year 
precipitation  in  percent  of  normal,  indicates  that  normal  annual  precipitation 
amounts  were  recorded  in  the  latitude  of  San  Luis  Obispo  and  Bakersfield. 
Recorded  annual  precipitation  south  of  that  latitude  was  as  low  as  50  percent 
of  normal  in  the  vicinity  of  San  Diego  and  north  of  the  latitude  rose  as  high 
as  150  percent  of  normal  in  the  mountains  along  the  northern  boundary  of  the 
State. 

During  1962-63,  even  these  annual  precipitation  values  were  composed 
of  extremes.   In  mid-October  a  series  of  storms  drenched  Northern  California, 
Oregon,  and  Washington.   Rivers  in  Northern  California  were  near  the  flood 
level  and  the  Feather  River  at  Oroville  reached  the  highest  October  stage  of 
record,  inundating  construction  work  at  the  Oroville  damsite.   Southern 
California  stayed  dry.   A  midwinter  drought  followed,  setting  new  records  for 
lack  of  precipitation  and  for  continuous  days  of  fog  in  the  Central  Valley. 
Again,  Southern  California  was  dry. 

The  drought  was  broken  by  a  three-day  downpour  at  the  end  of  January. 
Flood  conditions  prevailed  again  in  Northern  California  and  some  areas,  particu- 
larly the  upper  Yuba  River  basin,  suffered  from  serious  floods.   Much  of 
Southern  California  received  moderate  amounts  of  rain  at  this  time. 
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During  April,  Northern  California  was  covered  by  a  series  of  storms; 
precipitation  was  moderate,  but  continued  for  almost  two  weeks.   The  April 
precipitation,  along  with  a  record  late  season  snowfall  during  May,  largely  in 
the  Northern  Sierras,  built  up  snowpacks  and  assured  a  normal  water  supply 
during  the  summer.   Southern  California  gained  some  precipitation  but  had  a 
less  than  normal  wet  season,  which  extended  the  dry  trend  that  has  prevailed 
in  the  southern  part  of  the  State  since  1944. 

Understandably,  other  hydrologic  features  showed  abnormal  responses. 
Streamflows  alternated  between  extreme  highs  and  extreme  lows,  but  were  about 
normal  during  the  summer.  With  the  recurring  threat  of  floods,  operation  of 
reservoirs  was  difficult,  yet  the  amount  of  water  stored  in  reservoirs  at  the 
end  of  the  water  year  was  greater  than  year-end  storage  during  most  preceding 
years.  In  Southern  California  both  surface  runoff  and  reservoir  storage  were 
below  normal. 

Ground  water  conditions  followed  the  pattern  of  precipitation.   In 
the  northern  part  of  the  State,  the  amount  of  water  stored  in  the  ground  water 
basins  generally  increased.   Because  of  the  time  distribution  of  precipitation, 
the  increase  of  stored  ground  water  was  less  than  it  would  have  been  if  the 
distribution  was  more  uniform.   Throughout  Southern  California,  where  precipita- 
tion was  well  below  normal,  ground  water  levels  continued  to  drop. 

Central  Coastal  Area 

The  Central  Coastal  Area,  as  delineated  on  the  "Area  Orientation  Map", 
(frontispiece)  includes  all  or  parts  of  14  counties  extending  from  San  Luis 
Obispo  County  on  the  south  to  Mendocino  County  on  the  north.   Nearly  half  of 
the  State's  1,190-mile  open  coastline  is  within  the  report  area.   It  embraces 


the  major  portion  of  the  Coast  Ranges,  which  consists  of  a  series  of  mountain 
ranges  paralleling  the  coast  separated  by  many  fertile  valleys.   The  San 
Francisco  Bay  system  is  a  central  and  unique  feature. 

Within  the  area  is  the  metropolitan  complex  known  as  the  Bay  area. 
The  Bay  area  is  the  second  largest  metropolitan  area  in  the  western  half  of 
the  United  States. 

Surface  water  in  the  southern  and  central  portions  of  the  Central 
Coastal  Area  is  highly  developed.   Extensive  use  is  made  of  the  numerous 
complex  ground  water  basins  and  surface  water  is  imported  to  the  area.   Several 
local  ground  water  basins  are  deliberately  recharged  with  stored  or  imported 
surface  water.   The  basins  are  highly  important  to  local  economies  and  to  the 
economy  of  the  State.   Consequently,  ground  water  is  emphasized  in  this  'b'ulle tin. 

In  the  Central  Coastal  Area  average  annual  precipitation  varies  from 
areas  of  abundant  rainfall  along  the  coast  and  in  the  region  north  of  San 
Francisco  (up  to  80  inches)  to  areas  of  very  little  rainfall  in  the  southern 
Salinas  River  Valley  (as  low  as  10  inches).   During  the  1962-63  season,  which 
was  noteworthy  for  its  excesses  in  wet  and  dry  periods,  the  final  average 
result  was  an  above  normal  precipitation  for  the  report  area  with  some  areas 
recording  160  percent  of  normal. 

The  quality  of  surface  waters  in  the  report  area  is  mostly  good  with 
the  best  waters  draining  the  mountains  adjacent  to  the  coast.   During  the 
1962-63  season  the  concentrations  of  dissolved  solids  generally  decreased 
because  of  above  normal  precipitation  and  the  corresponding  increase  in  runoff. 

Ground  water  occurs  under  diverse  conditions  and  in  a  variety  of  rock 
types.   Most  of  the  readily  available  water  exists  in  subsurface  reservoirs 
composed  of  unconsolidated  alluvial  materials  which  underlie  intermontane 


valley  floor  areas.   In  many  areas,  the  unconsolidated  alluvial  deposits  are 
underlain  and  bordered  by  relatively  extensive  deposits  of  older,  more  consoli- 
dated alluvial  materials  which  are  also  water  bearing  and  act  as  recharge  areas 
for  the  ground  water  reservoirs.   Materials  of  lesser  importance  with  respect 
to  production  of  ground  water  in  the  Central  Coastal  Area  but  often  of  local 
significance  are:   The  sedimentary  materials  which  were  deposited  in  lakes, 
lagoons,  or  as  sand  dunes;  shallow  water  marine  sediments  from  which  sea  water 
has  been  flushed;  and  some  types  of  volcanic  rocks.   The  ground  waters  are  good 
to  excellent  in  mineral  quality  and  are  suitable  for  most  beneficial  uses, 
except  in  localized  areas  where  waters  contain  high  concentrations  of  one  or 
more  of  the  following  minerals:   chlorides,  sulfates,  nitrates,  sodium,  and 
boron.   The  grpund  waters  are  bicarbonate  and  vary  from  moderately  hard  to 
very  hard.   Depths  to  water  in  wells  range  from  about  350  feet  to  "flowing". 

The  raw  ground  water  level  data  are  made  more  meaningful  when  sum- 
marized into  basin  averages.   Table  1,  "Ground  Water  Level  Conditions  in  the 
Central  Coastal  Area",  presents  average  depths  to  ground  waters  and  average 
changes  by  basin  and  region  from  the  spring  of  1962  to  the  spring  of  1963. 

During  the  spring  of  1963  average  depths  to  water  in  the  monitored 
basins  ranged  from  about  4.5  feet  in  Alexander  Valley  to  about  123  feet  in  the 
Santa  Clara  Valley.   The  overall  average  depth  to  water  in  the  basins  monitored 
was  50.6  feet  which  was  a  decrease  of  2.7  feet  from  the  1962  average.   Signifi- 
cant rises  of  23.4  feet  and  2.0  feet  occurred  in  the  South  Santa  Clara  County 
and  San  Benito  County  units  of  Gilroy-Hollister  Valley,  respectively.   These 
rises  were  reversals  of  downward  trends  of  the  previous  three  years  during 
which  water  levels  had  dropped  approximately  39  feet  in  South  Santa  Clara 


TABLE  1 
OtOUND  WATER  LEVEL  CONDITIONS 
IN  THE  CENTRAL  COASTAL  AREA 
SPRING  1963 


Ground  Water  Basin 
or  Unit 


Basin 
Number 


Average  Change 
in  Ground  Water  Level   _!/ 
Spring  1962  to  Spring  1963  (in  feet) 


Average  Depth 

to  Ground  Water 

Spring  1963  (in  feet) 


Kegion  1 


Potter  Valley 

Uklah  Valley 

Sanel  Valley 

Alexander  Valley 

Santa  Rosa  Valley 
Santa  Rosa  Area 
Healdsburg  Area 

Lower  Russian  River  Valley 


1-U.OO 

1-15.00 

1-16.00 

1-17.00 

1-18.00 
1-18.01 
1-18.02 

1-98.00 


0.0 
-1.1 
-0.6 
+0.6 


+2.3 
-0.2 


6.6 
5.7 
5.3 

4.5 


13.0 
12.5 


Region  1  Averages:  — ' 


2/ 


Region  2 


Petaluma  Valley 

Napa-Sonoma  Valley 
Napa  Valley 
Sonoma  Valley 

Sulsun-Fairfield  Valley 

Ygnacio  Valley 

Santa  Clara  Valley 
East  Bay  Area 
South  Bay  Area 

Livermore  Valley 

Half  Moon  Bay  Terrace 

San  Gregorio  Valley 

Pescadero  Valley 


2-2.00 
2-2.01 

2-2.02 

2-3.00 

2-6.00 

2-9.00 
2-9.01 
2-9.02 

2-10.00 

2-22.00 

2-24.00 

2-26.00 


+0.9 
+1.1 

+5.3 

+1.1 

+2.6 
+12.6 

+■3.3 

+3.4 

-0.6 

+1.4 


12.0 
16.5 

6.8 

15.1 

59.3 
123.2 

63.5 

18.7 

9.1 

6.1 


Region  2  Averages:  — 


+5.5 


53.3 


Region  3 


Soquel  Valley 

Pajaro  Valley 

Gilroy- Ho  Ulster  Valley 

South  Santa  Clara  County 
San  Benito  County 

Salinas  Valley 

Cansel  Valley 

West  Santa  Cruz  Terrace 


3-1.00 

3-2.00 

3-3.00 
3-3.01 
3-3.02 

3-4.00 

3-7.00 

3-26.00 


-0 

8 

+2 

2 

+23 

4 

+2 

0 

+0 

1 

+0 

7 

me 

asurements 

In 

1963 

Region  3  Averages:  ~' 


2/ 


65.6 

60.7 


47.3 
76.9 


55.2 
16.3 


Ceatral  Coastal  Area  Araras**: 


i/ 


^/  4"  indicates  rise  In  vat«r  l«v*l. 
-  Indicates  decline  In  water  level. 

2^/   Region  Averages  =  <  (basin  averaj^e  x  basin  area) 
<  basin  areas 

2/   Central  Coastal  Area  Averages  «  ^  (region  average  x  region  area) 

<  region  areas 


County  and  9  feet  in  San  Benito  County.  Sea-water  intrusion  continued  to  be 
a  problem  in  portions  of  Salinas  and  Pajaro  Valleys  and  in  the  Niles  Cone  in 
Alameda  County  where  ground  water  levels  have  remained  below  sea  level. 

During  the  period  from  July  1,  1962  through  June  30,  1963,  there  were 
no  significant  changes  in  mineral  concentrations.   Some  localized  poor  quality 
ground  water,  probably  from  deep-seated  origin,  is  found  in  the  northern  portion 
of  the  Central  Coastal  Area.   Data  collected  in  portions  of  Petaluma  Valley, 
Napa-Sonoma  Valley  and  Suisun-Fairf ield  Valley,  where  ground  water  has  been 
degraded  by  brackish  waters  from  the  bays,  indicate  no  further  degradation. 
Chloride  concentrations  in  the  Centerville  aquifer  in  Alameda  County  decreased 
(Plate  6).   This  decrease  was  probably  a  direct  result  of  above  normal  precipi- 
tation and  deliberate  recharge  of  the  ground  water  basin  with  South  Bay  Aqueduct 
water  by  Alameda  County  Water  District. 

Boron  concentrations  in  excess  of  that  recommended  for  irrigation  of 
some  crops  were  present  in  water  from  some  wells  in  the  following  areas: 

1.  The  vicinity  of  Newark  in  Alameda  County  and  the  proximity  of 
the  Mission  fault. 

2.  Southern  and  central  portions  of  Petaluma  Valley  adjacent  to 
Petaluma  Creek. 

3.  East  side  of  Napa  Valley. 

4.  Eastern  portion  of  Santa  Clara  Valley,  especially  in  the 
Penitencia  Creek  area. 

5.  Northern  and  eastern  portions  of  Livermore  Valley. 

6.  Eastern  portion  of  Hollister  Valley. 

A  number  of  wells  drilled  into  the  volcanic  rocks  on  the  east  side 
of  Napa  Valley  produce  highly  mineralized  water,  or  water  having  undesirable 


taste  or  odor.   High  nitrate  concentrations  occur  in  localized  areas  in 
Livermore  Valley.   Many  wells  in  Clayton  and  Ygnacio  Valleys  yield  water  which, 
unless  softened,  is  undesirable  for  domestic  and  some  industrial  uses  because 
of  extreme  hardness.   Some  of  the  wells  in  Ygnacio  Valley  also  yield  water 
having  concentrations  of  sulfates  and  nitrates  exceeding  amounts  normally 
recommended  as  limits  for  drinking  water. 

Ground  water  samples  collected  in  the  sea-water  intruded  areas  of 
Pajaro  and  Salinas  Valleys  contained  about  the  same  chloride  concentrations  as 
the  samples  collected  the  previous  year.  Water  with  nitrate  concentrations 
above  the  normally  recommended  limit  for  drinking  water  is  present  in  a  few 
wells  located  near  Monterey  Bay  in  Pajaro  Valley.  Wells  in  the  vicinity  of 
Hollister  yield  water  containing  high  concentrations  of  total  dissolved  solids, 
chlorides,  sulfates,  nitrates,  and  boron. 


CHAPTER  II 
DATA  COLLECTION  ACTIVITIES 

The  Department  of  Water  Resources,  in  cooperation  with  federal,  state, 
and  local  agencies,  as  well  as  with  the  generous  and  public-spirited  assistance 
of  many  individuals,  has  gradually  developed  a  continuing  program  of  basic 
hydrologic  data  collection.   This  continuity  enables  systematic  and  orderly 
handling,  filing,  and  publication  of  the  data  for  all  uses  both  now  and  in  the 
future. 

The  data  collection  activities  involve  the  maintenance  of  a  network 
of  stations  adequate  to  provide  reliable,  meaningful,  representative  and  needed 
information.   Water  samples  or  water  measurements  are  taken  at  these  stations, 
chemical  analyses  of  the  samples  are  made,  and  the  data  are  compiled,  analyzed, 
summarized,  and  published.   These  data  include  information  on  climate,  surface 
water  flows,  tidal  stages,  ground  water  levels,  and  on  the  chemical  quality  of 
surface  and  ground  waters.   The  climate  data  include  precipitation,  air  tem- 
perature, wind  movement,  and  evaporation. 

CLIMATE 

The  climatology  station  network  shown  on  Plate  7,  "Climato logical 
Stations  in  the  Central  Coastal  Area",  was  established  by  the  U.  S.  Weather 
Bureau  and  the  Department  of  Water  Resources.   The  Department  supplements  the 
Weather  Bureau  network  of  141  stations  with  a  network  of  74  selected  stations 
which  are  and  have  been  operated  by  individuals,  private  industry,  and  govern- 
mental agencies.   Data  from  these  215  stations  are  tabulated  in  Appendix  A  of 
this  report. 
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SURFACE  WATER  FLOW 

The  four  surface  water  stations  shown  on  Plate  1  are  operated  by  the 
Department  of  Water  Resources.   The  Department  also  cooperates  with  the  United 
States  Geological  Survey  in  the  operation  of  62  of  the  115  stations  operated 
by  that  agency  in  the  area  covered  by  this  report.   Also,  the  United  States 
Coast  and  Geodetic  Survey  operates  two  tide  stations  in  the  area.   The  United 
States  Geological  Survey  publishes  data  from  the  115  stations  in  its  water 
supply  papers.   There  are  a  number  of  surface  water  stations  operated  by  local 
agencies  for  local  purposes  from  which  data  are  not  routinely  obtained  by  the 
Department. 

GROUND  WATER  MEASUREMENT 

The  Department  cooperates  with  the  U.  S.  Geological  Survey  and  many 
local  agencies  for  the  systematic  observation  of  ground  water  levels.   Wells 
at  which  water  level  measurements  are  made  in  the  Central  Coastal  Area  number 
approximately  1,700  of  which  213  are  presented  in  Appendix  C  of  this  report. 
These  213  wells  were  selected  as  representative  of  wells  in  the  respective 
ground  water  basins  or  units.   The  wells  were  selected  on  the  basis  of  a  number 
of  factors  such  as,  geographical  density  of  one  or  two  wells  per  township; 
length  of  water  level  record;  frequency  of  measurements;  conformity  with  respect 
to  water  level  fluctuations  in  the  ground  water  basin  or  area,  aquifer  repre- 
sented; and  availability  of  a  geologic  log,  mineral  analyses,  and  production 
records . 

The  depth  to  water  in  most  wells  is  usually  a  direct  measurement  made 
with  a  tape;  however,  in  some  wells,  especially  deep  ones,  measurements  are  made 
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with  an  air  line  and  gauge  or  an  electric  sounder.   Field  work  was  performed 
by  local  cooperators,  the  U.  S.  Geological  Survey,  and  department  personnel. 
The  Department  has  full  responsibility  for  reviewing,  editing,  processing,  and 
publishing  ground  water  level  data.   An  electronic  computer  program  has  been 
developed  to  perform  a  part  of  the  processing  and  tabulating. 

Ground  water  basins  or  units  in  the  Central  Coastal  Area  are  shown 
on  Plate  2.   The  number  of  wells  measured  in  these  areas  and  the  measuring 
agency  are  shown  in  Table  2. 

Water  level  fluctuations  are  depicted  graphically  on  hydrographs  of 
22  wells  distributed  among  significant  basins  of  the  Area.   These  wells  were 
selected  insofar  as  possible  as  representative  of  their  respective  basins  or 
units.   The  hydrographs  are  presented  in  Plates  3  through  5  by  region,  basin, 
and  well  number. 

Maps  showing  lines  of  equal  elevation  of  water  in  wells  in  Napa 
Valley,  Suisun-Fairf ield  Valley,  Livermore  Valley,  Santa  Clara  Valley  (East 
Bay  and  South  Bay  Areas),  Gilroy-Hollister  Valley  (South  Santa  Clara  and 
San  Benito  Counties),  Salinas  Valley  and  Pajaro  Valley  are  prepared  regularly. 
These  maps  are  on  file  with  the  Department. 

SURFACE  WATER  QUALITY 

Surface  water  was  sampled  and  analyzed  both  by  the  Department  of 
Water  Resources  and  by  the  U.  S.  Geological  Survey  in  cooperation  with  the 
Department.   The  data  from  these  sampling  activities  are  shown  in  Appendix  D 
of  this  report.   The  appendix  includes  data  from  a  network  of  basic  monitoring 
stations,  operational  stations  on  the  South  Bay  Aqueduct,  and  investigational 
stations.   It  includes  all  of  the  surface  water  quality  data  collected  by  this 
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TABLE  2 

SUMMARY  OF  GROUND  WATER  DATA 

COLLECTED  IN  THE  CENTRAL  COASTAL  AREA 

July  1,  1962  -  June  30,  1963 


Potter  Valley 
Ukiah  Valley 

Sanel  Valley 

Alexander  Valley 


1-14.00 
1-15.00 


U,  S.  Geological  Survey 


U.  S.  Geological  Survey 
Mendocino  County 


U.  S.  Geological  Survey 
Mendocino  County 


U.  S.  Geological  Survey 
Department  of  Water  Resources 


Lower  Russian  River  Valley 


Petaluma  Valley 


Napa-Sonoma  Valley 
Napa  Valley 


Sonoma  Valley 

Sulsun-Falrfleld  Valley 

Pittsburg  Plain 

Clayton  Valley 

Tgnacio  Valley 

Santa  Clara  Valley 
East  Bay  Area 

South  Bay  Area 

Livermore  Valley 
Half  Moon  Bay  Terrace 
San  Gregorio  Valley 
Pescadero  Valley 

West  Santa  Cruz  Terrace 
Soquel  Valley 


2-4.00 
2-5.00 
2-6.00 


2-10.00 
2-22.00 
2-24.00 
2-26.00 

3-26.00 
3-1.00 


U.  S.  Geological  Survey 
.Deparboent  of  Water  Resources 
U.  S.  Geological  Survey 
Department  of  Water  Resources 

U.  S.  Geological  Survey 
REGION  2 

U.  S.  Geological  Survey 
Sonoma  County  F.  C.  &  W,  C.  D. 
Department  of  Watei 


U.  S.  Geological  Survey 

Napa  County 

Department  of  Water  Resources 

U,  S.  Geological  Survey 
Sonoma  County  F,  C,  &  W,  C.  D. 
Department  of  Water  Resources 

U.  S.  Geological  Survey 

Solano  County 

Department  of  Water  Resources 

Department  of  Water  Resources 

Department  of  Water  Resources 

Department  of  Water  Resources 


Alameda  County  Water  District 
Alameda  County  F,  C,  &  W.  C.  D. 
Department  of  Water 


U.  S.  Geological  Survey 
Santa  Clara  Valley  W,  C.  D. 

Alameda  County  F.  C.  &  W.  C.  D, 

Department  of  Water  Resources 

Department  of  Water  Resources 

Department  of  Water  Resources 

REGION  3 

Santa  Cruz  County 


Pajaro  Valley 


Gllroy-Hollister  Valley 

South  Santa  Clara  County 


San  Benito  County 

Salinas  Valley 

Carmel  Valley 

1/  An  additional  110  wells  wer 


3-7.00 
asured  during 


Monterey  County  F,  C.  &  W.  C,  D, 
Santa  Cruz  County 
City  of  Watsonvllle 
Department  of  Water  Resources 


South  Santa  Clara  County  W.  C.  D. 
Santa  Clara  Valley  W.  C.  D. 
Department  of  Water  Resources 
City  of  Gilroy 

Pacheco  Pass  Water  District  and 

San  Benito  County 

Department  of  Water  Resources 


Monterey  County  F,  C,  &  W,  C,  D, 
jpring  1963. 
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Department  in  the  Central  Coastal  Area,  except  for  data  from  investigational 
stations  in  the  San  Francisco  Bay  system  below  Antioch.   The  excluded  data  are 
specialized  in  nature  and  beyond  the  scope  of  this  report.   The  stations  for 
which  data  are  reported  in  Appendix  D  are  shown  on  Plate  1. 

GROUND  WATER  QUALITY 

During  the  year  from  July  1,  1962  through  June  30,  1963,  ground  water 
samples  were  collected  from  393  wells  in  the  Central  Coastal  Area.   These  wells 
or  stations  were  selected  by  the  Department  in  the  areas  shown  on  Plate  2. 
Table  2  indicates  the  number  of  wells  sampled  in  each  basin  and  the  sampling 
agency.   The  data  from  these  stations  are  tabulated  in  Appendix  E. 

Ground  water  is  sampled  and  analyzed  to  provide  information  on  the 
quality  characteristics,  to  identify  problem  areas,  to  determine  the  quality 
trends,  and  if  possible,  to  identify  the  factors  that  control  or  affect  the 
quality.   Analyses  made  of  ground  water  include  mineral  and  radiological  deter- 
minations.  The  frequency  of  sampling,  types  of  analyses,  and  density  of  the 
station  network  depend  largely  on  conditions  in  the  monitored  area. 
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APPENDIX  A 


CLIMATE 


CLIMATOLOGIC  DATA 

This  appendix  contains  station  index,  seasonal  precipitation,  monthly 
temperatures,  and  monthly  evaporation  tables.   The  data  compiled  are  provided 
by  governmental  agencies,  private  industry  and  individuals.   Symbols  and 
abbreviations  used  in  this  appendix  are: 

C     Data  from  recorder  stations. 

D     Data  unavailable  for  this  report. 

E     Evaporation. 

e     Wholly  or  partially  estimated. 

M     All  or  part  of  record  missing.   When  used  in 

place  of  an  average  monthly  temperature  value, 
more  than  10  days  of  record  are  missing. 

NR  No  record. 

P  Precipitation. 

RB  Beginning  of  record. 

SS  Observation  at  sunset. 

T  Temperature. 

T  Trace,  an  amount  too  small  to  measure. 

V  Observation  time  varied. 

Climatological  Station  Index 

Table  A-1  includes  the  station  name,  number,  and  the  county  in  which 
each  station  is  located.   The  letter  and  first  digit  of  the  station  number 
represent  hydrographic  area  and  unit.   The  remaining  digits  are  assigned  in 
accordance  with  alphabetic  sequence.   It  also  includes  the  observer's  name, 
station  location,  and  elevation  of  the  station.   The  time  of  observation, 
beginning  of  record,  and  cooperator  number  complete  the  information  on  this 
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table.   The  cooperator  number  indicates  the  source  of  the  data.   The  cooperator 
numbers  assigned  are  as  follows: 

000  Private  Cooperator 

403  Sonoma  County  Flood  Control  and  Water  Conservation  District 

407  San  Benito  County 

411  Marin  County 

413  Marin  Municipal  Water  District 

414  Santa  Clara  Valley  Water  Conservation  District 
418  Vallejo  Water  Department 

426  Santa  Clara  County  Flood  Control  and  Water  Conservation  District 

801  Pomology  Department,  U.  C,  Davis 

804  State  Department  of  Beaches  and  Parks 

806  State  Department  of  Water  Resources 

808  State  Division  of  Forestry 

809  State  Division  of  Highways 

900  U.  S.  Weather  Bureau 

901  Corps  of  Engineers,  San  Francisco  District 

902  U.  S.  Air  Force 

907  State  Climato legist  (unpublished  USWB) 

909  U.  S.  Soil  Conservation  Service 

Seasonal  Precipitation 

Table  A-2  presents  total  monthly  and  annual  precipitation  in  inches 
for  the  year  from  July  1,  1962  through  June  30,  1963. 
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Monthly  Temperatures 

Table  A-3  covers  the  same  period  and  includes  the  maximum  and  mini- 
mum temperatures,  the  average  of  the  daily  maximum  temperatures,  the  average 
of  the  daily  minimum  temperatures,  and  the  average  of  the  daily  maximum  and 
minimum  temperatures  recorded  during  the  month.   The  temperatures  are  recorded 
in  degrees  Fahrenheit. 

Monthly  Evaporation 

Table  A-4  presents  total  evaporation  during  each  month  in  inches, 
total  wind  movement  during  the  month  in  miles,  the  monthly  average  of  daily 
maximum  and  minimum  water  temperatures,  monthly  precipitation,  the  maximum  air 
temperature,  the  minimum  air  temperature,  the  average  minimum  air  temperature, 
and  the  average  of  the  daily  maximum  and  minimum  air  temperatures.   Portions 
of  these  data  are  repetitions  of  data  in  Tables  A-2  and  A-3.   These  data  are 
included  herein  because  of  their  close  connection  with  evaporation  data. 
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TABLE  A-1 

CLIMAT0L06ICAL     STATION      INDEX 


STA 

ELEV 

I 

Z       K 

T 

IME 
OF 

RVATION 

lECOBD 

COOP. 

STATION   NAME 

NUMBER 

COUNTY 

OBSERVER 

LATITUDE 

LONGITUDE 

FEET 

2 

z 

O      o»- 

OBSE 

BEGAN 

NO 

o 

o 

? 

P_ 

T        E 

AlamltoB  Perc.    Pond 

E6   00S3 

Santa  Clara 

SCVWCD 

37   15   18 

145  52  la 

200 

8S 

IE 

9        F 

9A 

9A     9A 

1959 

426 

AluDO   IN 

E4   0064 

Contra  Costa 

Cuzzello 

37  52 

122   01 

410 

IS 

2V 

1      Q 

7A 

7A 

1957 

900 

Alxnadeo  Reservoir 

E6   0125 

Santa  Clara 

SCVWCD 

37   10  00 

121  50  00 

640 

9S 

IE 

U        E 

8A 

1936 

426 

Aogwln   Pac.    Union  Col. 

E3   0212 

Napa 

Pacific   Union  Col 

36  34   18 

122  26   12 

1815 

8N 

5W 

5       Q 

8P 

8P 

1939 

900 

Arroyo   Seco 

02   0322 

Monterey 

R.    Billings 

36   14 

121  29 

800 

19S 

4E 

36 

<= 

1931 

900 

Atascadero  HMS 

D3   0360-01 

San  Luia  Oblapo 

J.    Ellis 

35   27  30 

120  38   24 

940 

28S 

12E 

26 

8A 

8A 

1948 

809 

Adas   Road 

E3   0372 

Napa 

G.    Dutra 

38  25 

122   15 

1735 

7N 

4W 

25 

C 

1940 

900 

Ben   Lomond 

DO   0674 

Santa   Cruz 

N.    Shaw 

37  OS 

122   06 

504 

lOS 

2W 

9 

5P 

5P 

1937 

900 

Berkeley 

E4  0693 

Alameda 

U.    of   Calif. 

37  52 

122    15 

299 

IS 

3W 

C 

8P 

1887 

900 

Berryeaaa   IE   (Toyon  Ave.) 

E6   0706 

Santa  Clara 

U.    Mitchell 

37  23 

121  50 

205 

6S 

IE 

23       P 

5P 

1921 

901 

Big  Sur  State  Park 

D4   0790 

Monterey 

Park  Ser. 

36   15 

121  47 

240 

19S 

2E 

30 

8A 

1914 

900 

Black  Mountain   2   SW 

E6   0850 

Santa  Clara 

M.    Incerpl 

37   18 

122   10 

2330 

7S 

3W 

36 

9A 

1943 

900 

Blakes   Landing 

F9   0876 

Marin 

H.   Angress 

38   11  42 

122  55  00 

40 

4N 

low 

13 

8A 

1956 

000 

BoonvlUe   UHS 

F8   0973 

Mendocino 

Div.    of   Highways 

39  01 

123   22 

342 

UN 

14W 

2 

8A 

1936 

900 

Boonville-Farrer 

F8   0973-02 

Mendocino 

J.   Ferrer 

39  00  45 

123  22   10 

395 

L3N 

14W 

2 

9A 

1951 

901 

BoonvlUe-Bell   Valley 

F8  0973-04 

Mendocino 

E.   Hathison 

39  01  30 

123   17  30 

1580 

14N 

13W 

33 

5P 

1960 

000 

Bouchers  Gap 

M   0998-27 

Monterey 

B.  Alexander 

36  21 

121  51 

2050 

18S 

IE 

24        F 

8A 

1960 

000 

Bradley 

D3    1034 

Monterey 

Div.    of  Forestry 

35  52 

120  48 

540 

24S 

UE 

8 

8A 

1946 

900 

Dl    1170 

San  Benito 

A.    Churchill 

36  46 

121    11 

1640 

US 

7E 

27        R 

C 

1932 

900 

Burlingame 

E7   1206 

San  Mateo 

Burlingame 

37  35 

122  21 

10 

4S 

5W 

4P 

4P     4P 

1946 

900 

Burton  Ranch 

E4    1216 

Contra  Costa 

R.    Stirton 

37  52 

122  05 

530 

IS 

2W 

9        M 

8A 

1955 

900 

Buztard  Lagoon 

Dl    1247 

Santa  Cruz 

n.    Nohrden 

37  02 

121  50 

1275 

lOS 

IE 

26        M 

6P 

1959 

000 

Calaveraa   Reaervolr 

E5    1281 

Alameda 

D.   McCarthy 

37  29   12 

121  49  06 

805 

SS 

IE 

24 

7A 

1874 

900 

Calero  Reservoir 

E6    128: 

Santa   Clara 

SCVWCD 

37  10  48 

121  45   48 

500 

9S 

2E 

4        E 

8A 

1958 

414 

Calistoga 

E3    U12 

Napa 

J.   Schou 

38  35 

122   35 

365 

9N 

7W 

36 

7A 

1873 

900 

Cambrian  Park 

E6    1341-10 

Santa  Clara 

SCVWCD 

37   15   12 

121   55   24 

225 

8S 

IW 

12        B 

7A 

1962 

414 

Campbell   Water   Co 

E6    1377-01 

Santa  Clara 

Campbell  Water  Co 

37   17 

121   57 

192 

7S 

IW 

35        C 

5P 

1897 

000 

Csnsel  Valley 

D4    1534 

Monterey 

A.    Collins 

36  29 

121   44 

425 

17S 

2E 

5 

5P 

5P 

1957 

900 

Cazadero 

r9    1602 

Sonoma 

H.    Borotra 

38  32 

123   07 

1040 

8N 

12W 

13 

5P 

1939 

900 

Chittenden   Pass 

Dl    1739 

San  Benito 

V.    Haakln 

36  54 

121  36 

125 

12S 

3E 

12 

8A 

1945 

900 

Chittenden 

Dl   1739-01 

Santa   Cruz 

H.    Chadwell 

36  54  08 

121   36    17 

104 

12S 

3E 

U        K 

8A 

1960 

000 

Clenaga 

Dl   1766 

San  Benito 

A.    Smith 

36   42   54 

121   20  48 

900 

14S 

6E 

18        B 

8A 

1950 

407 

Cloverdale  3  SSE 

F9    1838 

Sonoma 

J.    Byrd 

38  46 

122   59 

320 

UN 

low 

29 

8A 

8A 

1950 

900 

Cloverdale    11   W 

F9   1840 

Sonoma 

F .    Ornbaun 

38  46 

123   U 

1820 

UN 

12W 

17 

C 

1939 

900 

Concord   3    E 

E4    1962 

Contra  Costa 

H-    Ue 

37   58 

121   59 

200 

IN 

IW 

8A 

1954 

900 

Conn 

E3    1976 

Napa 

City  of  Nape 

38  28  50 

122   22   30 

225 

7N 

5W 

I        N 

8A 

D 

000 

Coyote   Dam-Lake  Mendocino 

F9   2105 

Mendocino 

C.O.E. 

39  11 

123    11 

784 

16N 

12W 

3'. 

8A 

8A     8A 

1960 

901 

Coyote  Reaervolr 

E6   2109 

Santa  Clara 

SCVWCD 

37  05  06 

121  32   24 

800 

lOS 

4E 

9        C 

9A 

9A     9A 

1938 

900 

Crest   Ranch 

DO   2159 

Santa   Cruz 

H.    Bielson 

37  05  06 

122   08   00 

2640 

lOS 

3W 

1        R 

8A 

1948 

000 

Crockett 

E4   2177 

Contra  Costa 

C  i  B  Sugar 

38  02 

122    U 

12 

3N 

3W 

32 

8A 

8A 

1918 

900 

Davenport 

DO  2290 

Santa  Cruz 

F.   lacke 

37  01 

122    12 

273 

lOS 

3W 

32        Q 

8A 

8A 

1910 

900 

Del  Monte 

D2   2362 

Monterey 

USN  School 

36  36 

121   52 

46 

15S 

IE 

C 

19U 

900 

Duttons   Landing 

E3    2580 

Napa 

D.    Steele 

38    12 

122    18 

20 

4N 

4W 

10 

8A 

8A     8A 

1955 

900 

Evergreen-Silver  Ck.    Rd . 

E6   2919 

Santa  Clara 

R.    Long 

37    19 

122   02 

340 

7S 

2E 

20        G 

7A 

D 

000 

Fairfield 

E3    2933 

Solano 

Co.    Surveyor 

38    15 

122  03 

15 

5N 

2W 

25 

<= 

1940 

900 

Palrfleld   Police   Station 

E3    2934 

Solano 

Police  Dept. 

38   15 

122   03 

19 

5N 

2W 

26 

4P 

4P 

1951 

900 

Fort   Bragg 

F8  3161 

Mendocino 

Cal.   Ueat.   RR 

39   27 

123  48 

80 

18N 

17W 

7 

8A 

8A 

1895 

900 

Fort   Bragg  Aviation 

F8   3164 

Mendocino 

WB  Observer 

39   24 

123  49 

61 

18N 

18W 

25 

UP 

UP 

1940 

900 

Fort   Roas 

F8   3191 

Sonoma 

C.   Call 

38   21 

123    15 

116 

8N 

12W 

30        D 

6P 

6P 

1874 

900 

Freedom  8   NNH 

Dl  3232 

Santa  Cruz 

Westminster 

37  03 

121  49 

1495 

lOS 

IE 

24 

C 

1952 

900 

Fremont   Pk.    State   Park 

Dl   3238-01 

San  Benito 

L .    Beavenue 

36  46   IS 

121   28  54 

2500 

138 

4E 

35 

8A 

8A 

1950 

901 

Gerber   Ranch 

E5  3387 

Santa  Clara 

P.    Gerber 

37   22   00 

121  29  12 

2140 

6S 

4E 

36        P 

8A 

1912 

900 

Dl  3417 

Santa  Clara 

Fire   Dlst. 

37  00 

121  34 

194 

US 

4E 

6 

9A 

9A 

1957 

900 

Gilroy  8   NE 

Dl  3419 

Santa  Clara 

W.    Kickham 

37  02 

121    26 

1050 

lOS 

5E 

28 

C 

1942 

900 

Gllroy    14   ENE 

Dl   3422 

Santa  Clara 

S.    Auser 

37   06 

121   20 

U50 

lOS 

6E 

5 

8A 

1940 

900 

Gonzales   9   ENE 

D2   3502 

San   Benito 

A,    Bogue 

36  33 

121    18 

2350 

16S 

6B 

15 

C 

1943 

900 

Graton 

F9  3577 

Sonoma 

L.    Hallberg 

38  25  54 

122   51  48 

200 

7N 

9W 

21 

7A 

7A 

1928 

000 

Graton   1   W 

F9   3578 

Sonoma 

H.    Parnell 

38  26 

122   53 

210 

7N 

9W 

22 

6P 

6P 

1896 

900 

Green  Valley 

E3   3612-01 

Solano 

E.    Marshall 

38    17 

122    10 

414 

5N 

3W 

3 

8A 

1893 

418 

Guadalupe   Reservoir 

E6   3681 

Santa  Clara 

SCVWCD 

37   12 

121   53 

450 

8S 

IE 

29        Q 

8A 

1936 

414 

Guernevllle 

F9  3683 

Sonoma 

J.    Buttner 

38  30 

123   00 

115 

8N 

low 

25 

8A 

1939 

900 

Hall   Moon  Bay   2   NNW 

E8   3714 

San  Mateo 

Dept.    Agr. 

37    29 

122   27 

60 

3S 

5W 

19 

7A 

7A 

1939 

900 

Hamilton  AFB 

E2  3  734 

Marin 

Air   Force 

3S   04 

122   31 

-2 

311 

6W 

C 

c 

1934 

900 

Uayvard   6   ESE 

E4   3863 

Alameda 

M.   Drennan 

37   39 

121  58 

925 

3S 

IW 

28 

C 

1940 

900 

Healdsburg 

F9  3875 

Sonoma 

Fire  Dept. 

38  37 

122   50 

101 

9N 

9W 

19 

6P 

6P 

1877 

900 

Uealdsburg   2   E 

F9  3878 

Sonoma 

W-    Iverson 

38   37 

122  50 

102 

9N 

9W 

8A 

1943 

900 

Hernandez   7   SE 

Dl  3928 

San  Benito 

C.   Akers 

36   18 

120  42 

2765 

19S 

12B 

6 

C 

1940 

900 

Hoi 1 later 

Dl  4022 

San  Benito 

Hollister 

36   51 

121   24 

285 

12S 

5E 

SP 

5P 

1874 

900 

HoUlater   Costa 

Dl  4022-10 

San  Benito 

DWR  -   L  &  WU 

36  55   15 

121    26  46 

170 

US 

5E 

32        P 

V 

V 

1962 

806 

Hollister   No.    2 

Dl  4025 

San   Benito 

Hollister 

36  51 

121   24 

284 

I2S 

5E 

c 

1938 

900 

HoUlater    10   ENE 

Dl  4035 

San   Benito 

E     Hubbell 

36  55 

121    14 

3000 

12S 

7E 

5 

c 

D 

900 

Hopland   Largo   Station 

F9  4100 

Mendocino 

C.    Crawford 

39  01 

123   07 

550 

13N 

12W 

8A 

1948 

900 

Inverness-Hery 

F9  4277 

Marin 

M.    Mary 

38   05   24 

122   51   06 

150 

3N 

9W 

12N 

5P 

1951 

000 

Kellogg 

F9  4480 

Sonoma 

R.    Rubinow 

38  40 

122   40 

1800 

9» 

7W 

9 

8A 

1936 

900 

Kenrflpld 

E2   4500 

Marin 

H.    MuHe? 

37   57 

122  J5 

SO 

JJL 

_4JL 

9 

l2A_ 

SA 

mi 

900 

A- 7 
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p 

I        E 

King  City 
Ufayetcc  2  NNS 
LaguDlcas   Lake 

D2  4555 

Monterey 

Dlv.    of  Forestry 

36   12 

121   08 

320 

20S     8U   18 

5P 

5P 

1887 

900 

E4  4633 

Contra  Costa 

R.    Sanborn 

37  55 

122   06 

540 

IN     2H 

8A 

1956 

900 

F9  4652 

Mar  In 

MMUD 

37   56  48 

122   35  42 

785 

IN      7H 

C 

1881 

4U 

E8  4660 

San  Mateo 

J.   Allen 

37   19 

122    16 

670 

7S     4H   14 

6P 

1950 

900 

Lake  Curry 

E3  4677 

Solano 

J .    Lynch 

38  21   18 

122   07    18 

396 

6N      2H   19 

8A 

1926 

418 

Leroy  Anderson  Dam 
Lexington  Reflervolr 

B6  4916 

Santa  Clara 

SCVHCD 

37  09  48 

121  37  48 

700 

9S     3E   10        K 

8A 

1950 

414 

E6  4922 

Santa  Clara 

SCVHCD 

37   10  36 

121   59    18 

700 

9S      IH     5        J 

8A 

8A    eA 

1951 

414 

D3  4963 

San  Lula  Obispo 

0.    Linn 

35  41  06 

120  43    24 

870 

26S    12E     7        F 

5P 

5P 

1925 

000 

Llvenoore   Sewage   Plant 
Llvermore   2   SSW 

E5  4996 

Alameda 

Llvermore 

37  41  28 

121  48   20 

405 

3S      U   12        A 

7A 

7A      7A 

1961 

000 

E5   4997 

Alameda 

M.    Quaterman 

37  39 

121  47 

545 

3S      2E   20 

7A 

7A 

1871 

900 

Lockvood   2  N 

D3   5017 

Monterey 

A.   Ueferllng 

35  58 

121   05 

1104 

22S     8E  34 

8A 

1940 

900 

Los  Surroa 

D5   5120-03 

Monterey 

D.    Krenkel 

35  52  42 

121  23  30 

2673 

24S     5E     2 

8A 

1957 

000 

LoB  Cacos 

E6   5123 

Santa   Clara 

Los  Gatos 

37  14 

121  57 

428 

8S      IH  21        P 

5P 

5P 

1885 

900 

Los  Gatoa-OId  Orchard  Rd. 

E6  5123-04 

Santa  Clara 

R.    Roll 

37   14 

121  55 

285 

«S      IH  23 

7A 

1963 

414 

Los  Gacos  4  SW 

DO   5125 

Santa  Clara 

1.    HlUer 

37   11 

122  02 

2215 

9S      2H      1 

9A 

1957 

900 

Mare  la  land 

E3  5333 

Solano 

H .    Cavanaugh 

38  06  00 

122    16    12 

52 

3N     3H 

C 

C 

1867 

900 

Hare Inez  3  S 

B4  5371 

Contra  Coata 

H.    Plumoer 

37  58 

122   08 

225 

2N     2H 

C 

1941 

900 

Martinez   3   SSE 

E4  5372 

Contra  Costa 

C.    Heaver 

37  58 

122   06 

280 

2N     2H 

8A 

1956 

900 

Martinez  Plre  Station 

E4   5377 

Contra  Costa 

Fire   Dept. 

38  01 

122   08 

26 

2N      2H 

9A 

9A 

1891 

900 

Hill  Valley 

E2   5647 

Marin 

County  Engr. 

37  53  48 

122   31   36 

10 

IN     6U  31 

8A 

1944 

411 

Montere 

D4  5795 

Monterey 

R.   Johnson 

36  36 

121   54 

335 

15S      IE 

SS 

SS 

1878 

900 

Horgan  Hill  2  B 

E6   5844 

Santa  Clara 

T.    Downer 

37  08 

121  37 

225 

9S     3E 

8A 

1943 

900 

Morgan  Ulll  6  UNW 
Morgan  Hill  SCS 

E6  5846 

Santa  Clara 

H.    Rose 

37  09 

121  46 

660 

9S      IE 

C 

D 

900 

Dl  5853 

Santa  Clara 

Cons.    Ser. 

37  08 

121   39 

350 

9S     3E  28 

C 

1945 

900 

Morro  Bay  3   N 

D6  5869 

San  Luis  Obispo 

Std.    Oil   Co. 

35  25 

120   51 

670 

29S   lOE   12 

C 

1959 

900 

Ht.   Diablo  North  Gate 

E4  5915 

Contra  Coata 

Bch.    6  Pks. 

37  52 

121   56 

2100 

IS      IH   12 

7A 

7A 

1952 

900 

Ht.    Hamilton 

E5  5933 

Santa  Clara 

HB  Observer 

37   20 

121   39 

4206 

7S     3E 

IIP 

UP 

1881 

900 

Mount  Madonna 

Dl  5973 

Santa  Cruz 

J.    Schell 

37   01 

121   43 

1800 

lOS      2E  35 

C 

1945 

900 

Mt.   Madonna  Co.    Park 

Dl  5973-11 

Santa  Clara 

H.    Fobs 

37   01 

121  43 

1880 

lis      2E      1        B 

8A 

1937 

909 

Mt.    lamalpals  2  SH 

E2  5996 

Mar  in 

Bch.    &   Pks. 

37  54 

122   36 

1480 

m     7W 

C 

1959 

900 

Mulr  Woods 

E2  6027 

Harln 

Park  Ser. 

37  54 

122  34 

170 

IB     6H 

9A 

1940 

900 

Napa 

Hapa-Haven 

Napa  State  Hoapltal 

E3  6065 

Napa 

E,    Gipaon 

38  18 

122    17 

16 

SN     4H     3 

7A 

1945 

900 

E3  6068 

Napa 

D .    Haven 

38   17  30 

122   17  48 

30 

5N     4U   10 

8A 

8A 

1931 

000 

E3  6074 

Napa 

J,    AUemant 

38   17 

122   16 

60 

5N     4H   14        H 

5P 

5P 

1877 

900 

Navarro  1  NW 

F9  6105 

Mendocino 

Maaonlte  Co. 

39  10 

123  34 

220 

15N   15H     7 

C 

1958 

900 

Newark 

E5  6144 

Alameda 

Lealle   Salt 

37  31 

122   02 

14 

5S      2H 

8A 

8A     8A 

1891 

900 

Novate  8  WNV 

E2  6290 

Marin 

E.    IhompBon 

38  08 

122  43 

350 

4N     8H  24 

C 

1943 

900 

Novato  Plre  House 

E2  6290-02 

Harln 

E.    LudetB 

38  06  30 

122  J3   42 

18 

3N     6H      7 

D 

1957 

411 

Oakland  WBAP 

E4   6335 

Alameda 

USWB 

37  44 

122    12 

3 

2S     3H 

C 

C 

1939 

900 

Oakvllle    1   UNU 

E3  6351 

Napa 

A.    Calklna 

38  27 

122   25 

160 

7N     5H  21 

6F 

1906 

900 

Oakvllle  4   SH 

E3  6354 

Napa 

R.    Plainer 

38  23 

122   28 

1465 

6N     5H     6 

C 

1940 

900 

Occidental 

F9  6370 

Sonoma 

A.    Blaney 

38  25 

122  59 

1000 

7N  lOH  33 

7A 

1940 

900 

Palclnee  Ohrvall  Ranch 

Dl  6110 

San  Benito 

J.    Ohrwall 

36  44 

121  22 

950 

14S     5E  12 

8A 

1924 

900 

Palo  Alto  City  Hall 

E7  6646 

Santa  Clara 

Engr.    Dept 

37  27 

122   08 

23 

6S     3H      1 

8A 

8A 

1953 

900 

Palooa 

D2  6650 

Monterey 

J.    Bell 

36  21 

121   30 

1835 

18S     4E  23 

5P 

1940 

900 

Parkfleld 

D3  6703 

Monterey 

H.    Durham 

35  53 

120   26 

1482 

23S   14E  35 

7A 

1938 

900 

Parkfleld  7  NNH 

D3  6706 

Monterey 

R.    Morrison 

36  00 

120   28 

3590 

22S    14E 

C 

D 

900 

Penltencia  Rain  Gage 

E6   6791-43 

Santa  Clara 

G.   Dodaon 

37   24   00 

121   49   54 

260 

6S      IE 

7A 

1962 

414 

Penngrove   2  N 

F9  6792-03 

Sonoma 

F.   Rlebll 

38   20 

122  40 

200 

6N      7H  29 

7A 

1930 

403 

Petaluma  F.    S.    No.    2 

E2   6826 

Sonoma 

Fire  Dept. 

38    14 

122   38 

16 

5N      7H  33 

5P 

5P 

1871 

900 

Petaluma-Burns 

E2   6826-01 

Sonoma 

Burna 

38   13   00 

122  42  48 

240 

4N     8H     2 

8A 

1959 

901 

Petaluma  1  N 

E2   6829 

Sonoma 

V.    Chalk 

38   15 

122  38 

30 

5N      7H 

C 

1943 

900 

Pico   Blanco   B.    S.    Camp 

D4   6856 

Monterey 

P.    Harlan 

36  20  18 

121  47  42 

900 

18S     2E  30 

8A 

1957 

000 

Plnnaclea  National  Mon. 

D2   6926 

San   Benito 

Park  Ser. 

36  29 

121   11 

UIO 

17S      7E     2 

4P 

4P 

1937 

900 

Pleaaanton  Nursery 

E5   6991-05 

Alameda 

J.   F.    Lopez 

37  40 

122  53 

345 

3S      IE   20 

8A  4:30P 

1939 

000 

Point  Arena 

F8   7009 

Mendocino 

J.   Moungovan 

38  55 

123  4Z 

122 

12N   17H   12 

8A 

8A 

1940 

900 

Point  Pledras  Blancas 

D5   7024 

San  Lula   Obispo 

Coast  Guard 

35  40 

121   17 

59 

26S     6E   12 

UP 

UP 

1938 

900 

Port   Chicago  NAD 

E4    7070 

Contra   Coata 

Naval  Mag. 

38  01 

122  01 

50 

2N      lU 

8A 

8A 

1946 

900 

Portola  State  Park 

E8    7086 

San  Hateo 

Park  Ranger 

37   14  42 

122    12  42 

422 

8S     3H     8        Q 

8A 

1959 

901 

Potter  Valley  3  NNH 

F9   7107 

Mendocino 

H.    Despaln 

39  22 

123  08 

1060 

17N   IIH     6 

C 

1953 

900 

Potter  Valley  3  SE 

r9   7108 

Mendocino 

R.    Near 

39  18 

123   04 

1100 

17N   IIU  27 

C 

1952 

900 

Potter  Valley  P.    U. 

r9  7109 

Mendocino 

P.    G.   i  E. 

39  22 

123  08 

1014 

17N   llH     6 

3P 

3P 

1911 

900 

Prleat  Valley 

D2   7150 

Monterey 

N.    Palmer 

36   11 

120  42 

2300 

20S    12E   21 

SS 

SS 

1898 

900 

Qulen  Sabe-Uay  Camp 

Dl  7190 

San  Benito 

J.    F.    Berta 

36  51  30 

121   11  48 

1630 

12S      7E  27       M 

7A 

7A 

1949 

000 

Rancho  Qulen  Sabe 

Dl   7249 

San  Benito 

R.    Somavla 

36  SO  12 

121    12  48 

1800 

13S      7E     4        D 

D 

1931 

000 

Rancho  Klco 

D4  7249-21 

Monterey 

B.    Stiller 

36   14  24 

121  47    24 

900 

19S      2B  31 

8A 

1941 

000 

Redwood  City 

E7  7339 

San  Mateo 

Fire  Dept. 

37  29 

122   14 

31 

5S     3U 

5P 

5P 

1899 

900 

Richmond 

E4   7414 

Contra  Coata 

Richmond 

37  56 

122  21 

55 

IN     4U 

8A 

8A 

1950 

900 

Roosevelt  Ranch 

D4  7539-01 

Monterey 

N.    Roosevelt 

36  10  48 

121  41  48 

1100 

208     2E  24 

8A 

8A 

1946 

000 

Saint  Helena 

E3  7643 

Napa 

E.    Paulson 

38  30 

122  28 

255 

8N     SH  31        N 

6P 

6P 

1907 

900 

Saint  Helena  4  HSH 

E3   7646 

Napa 

E.    Learned 

38  30 

122   32 

1792 

7»     6H     4 

C 

1939 

900 

Saint  Mary's   College 

E4  7661 

Contra  Costa 

Fr.    Benedict 

37  50 

122   06 

625 

IS     2H   17 

5P 

5P 

1942 

900 

Sallnaa  2  E 

D2    7668 

Monterey 

Fire   Dept. 

36  40 

121  37 

80 

14S     3E  34 

5P 

5P 

1958 

900 

Sallnaa  FAA  Airport 

D2   7669 

Monterey 

Fed.   Av.  Agency 

36  40 

121  36 

80 

14S     3E 

C 

C 

1873 

900 

Salinas  Dam 

D3   7672 

San  Lula  Obiapo 

Dam  Operator 

35  20 

120  30 

1386 

30S   14B     8 

8A 

1942 

900 

A-8 
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San  AcaeliDO 

E2   7707-01 

Marin 

Marin  Co.    Eogr . 

37  58  36 

122  33  42 

100 

2N 

6W 

7 

0 

1957 

411 

Sao  AotonLo  MiaaiOD 

D3   7714 

Monterey 

Sao  Antonio  Mao. 

36  01 

121   15 

1060 

22S 

7E 

18 

5P 

5P 

1959 

900 

San  Ardo 

D2   7716 

Monterey 

W.   Rosenberg 

36  00  48 

120  54   06 

440 

22S 

lOE 

16        It 

8A 

1894 

900 

San  B«Dico 

Dl   7719 

San  Benito 

J.    Shields 

36  30  30 

121   04   54 

1355 

16S 

8E 

27        H 

C 

1936 

900 

Sao  Clmente   Dan. 

D4   7731 

Monterey 

Wtr  6  Tel   Co 

36  26   12 

121  42   30 

600 

17S 

2E 

23 

7A 

1940 

900 

San  Felipe  Highway  Sta. 

Dl  7755 

Santa  Clara 

Dlv.    of  Highways 

37  01 

121   20 

365 

lOS 

6E 

C 

1943 

900 

Sao  Fran.    Rlchoiond   Suoeec 

U   7767 

San  Franclaco 

San  Franclaco 

37  46 

122   30 

300 

2S 

6W 

C 

5P 

1948 

900 

Sao  Franc laco  UBAF 

E7   7769 

San  Mateo 

USWB 

37  37 

122   23 

B 

3S 

5U 

C 

C 

1928 

900 

Sao  Frao.   Fed.    Off.    Bldg. 

E7   7772 

San  Franclaco 

USWB 

37  47 

122   25 

52 

2S 

6W 

C 

C 

1931 

900 

San  GregOTlo  3   SE 

E8   7807 

Sao  Mateo 

Pooponlo  Rch 

37   18 

122   20 

155 

7S 

4W 

30 

5P 

5P 

1954 

900 

Sao  Joae 

E6   7821 

Saota  Clara 

E.    BlUwlller 

37  21 

121   54 

70 

7S 

IE 

C 

C 

1874 

900 

Sao  Joae  Decld.   F.F.S. 

E6   7824 

Saota  Clara 

A.   Aaistutz 

37  19 

121   57 

90 

7S 

IW 

15        J 

8A 

C 

1935 

801 

San  Juan  BauClaca  Hlsa. 

Dl  7835 

Sao  Beolto 

B.  A.    Father 

36  50  42 

121  32   00 

200 

12S 

4E 

8A 

1900 

804 

San  Lucaa  Guldlcl 

D2  7845-10 

Mooterey 

DWR  -   L  &  WU 

36  07  25 

121   01   09 

380 

21S 

9E 

8        B 

V 

V 

1962 

606 

Sao  Mateo 

E7  7864 

San  Mateo 

Plre  Dept. 

37  34 

122    19 

30 

4S 

4W 

29 

5P 

5P 

1874 

900 

San  Rmfael 

B2   7880 

Marin 

City  Engr. 

37  58 

122   32 

31 

2N 

6W 

5P 

5P 

1948 

900 

San  K«fael  Nat.   Bank 

E2  7880-08 

Mario 

Crocker-Clt.    Bank 

37  58  24 

122  31   30 

25 

2N 

6W 

8A 

1876 

413 

Santa  41ara  Unlveraity 

E6   7912 

Saota   Clara 

Saota  Clara  Univ. 

37   21 

121   56 

88 

7S 

IW 

5P 

5P 

1881 

900 

Saota  Cruz 

DO  7916 

Saota  Cruz 

R.    Burton 

36  59 

122  01 

125 

lis 

IW 

5P 

5P 

1866 

900 

Santa  Rita  Huther 

D2   7959-10 

Monterey 

OWR  -   L  4  WU 

36  45  00 

121  41   24 

80 

14S 

3E 

12        H 

V 

C     ¥ 

1962 

806 

Santa  Roaa  Sewage  flant 

F9  7964 

Soooua 

M.   McKlnnle 

38   26   24 

122  45    12 

20 

7N 

8W 

21        P 

8A 

8A     8A 

1956 

000 

Santa  Roaa 

F9   7965 

Sonoma 

C.   Newberry 

38  27 

122  42 

167 

7N 

8W 

7A 

7A 

1888 

900 

Saota  Roaa  Pedranzlnl 

P9   7965-03 

Soooma 

DWR  -   L  &  WU 

38   21  38 

122  44  31 

90 

6N 

8W 

16        R 

V 

V 

1962 

806 

Saratoga-Clark 

E6    7998-01 

Santa  Clara 

J .  'Clarke 

37    16  4f 

121   59  42 

272 

7S 

IW 

31 

7A 

1956 

4i; 

Saratoga-Rrlege 

E6    7998-03 

Santa  Clara 

D.   Krlege 

37  15 

122  02 

240 

8S 

2W 

1 

7A 

1960 

414 

SearavlUe  Lake 

E6   8068 

Sao  Mateo 

A.    Clapp 

37  24 

122   14 

350 

6S 

3W 

12 

8A 

1949 

900 

Sebaatopol  4  SSE 

F9  8072 

Soooma 

G.    Nahmena 

38   21 

122  49 

150 

6N 

9W 

6 

C 

1935 

900 

Skagga   Spg.    Laa   Loisas  Rch. 

F9  8272 

Sonoma 

J.    lelthold 

38  41 

123  08 

1930 

ION 

12W 

36 

8A 

1939 

900 

Slack  Canyon 

D2   8276 

Monterey 

Dlv.    of  Forestry 

36  05 

120  40 

1730 

2  IS 

12E 

22 

C 

1955 

900 

Soledad  CTF 

D2  8338-01 

Monterey 

P.P.    Bontadelll 

36  28  26 

121  22  34 

230 

17S 

5E 

12        B 

9A 

9A     9A 

1961 

000 

Soled ad 

D2  8338 

Monterey 

J.    Fraoclool 

36  26 

121   19 

204 

17S 

6E 

8A 

1874 

900 

Soooiu 

E2  8351 

Sonoma 

L.    Dickey 

38   17 

122   27 

20 

5N 

5W 

7 

5P 

5P 

1952 

900 

Spreckela  Bwy.   L. . 

D2  8446 

Monterey 

B.   Heonea 

36  36 

121  41 

60 

15S 

3E 

8A 

1905 

900 

SpreckelB 

D2  8446-01 

Monterey 

Spreckela  Suyr  Co 

36  37 

121  39 

48 

15S 

3E 

8A 

8A 

1905 

000 

Spreckela  Hill  -  Laguna  Seca 

E6  8447 

Santa  Clara 

SCVHCD 

37  12 

121  4A 

384 

9S 

3E 

8A 

0 

414 

Steveoa  Creek  Reaervolr 

E6  8519 

Santa  Clara 

SCVWU) 

37   18 

122   05 

600 

7S 

2W 

28        H 

8A 

1937 

414 

Suey  Ranch 

06  8627 

San  Lula  Oblapo 

Suey  Raoi.u 

34  59  40 

120   22   35 

390 

9N 

33W 

5P 

1909 

900 

Sunaet  Beach  St.   Park 

Dl  8680 

Santa  Cruz 

Bch.   6  Pks. 

36  54 

121   50 

85 

US 

IE 

C 

1956 

900 

Talaage 

F9  8776-01 

Mendocino 

L.G.  Voo  Schrlltz 

39  08 

123   11 

4L3 

15N 

12W 

10 

8A 

1953 

000 

lamalpala  Vallay 

E2  8779 

Mario 

Gleasner 

37  52  42 

122  32  36 

250 

IN 

6W 

8A 

1959 

901 

Te«pleton 

D3  8849 

San  Lula  Oblapo 

A.  Wlllholt 

35  o.<  5o 

120  42  21 

773 

27S 

12E 

29 

8A 

8A 

1886 

000 

The   Geysera 

F9  8885 

Sonoma 

F.  Dewey 

38  48 

122  49 

1600 

UN 

9W 

23 

C 

1939 

900 

Tlburoo-Tophao 

E2   8920-21 

Marin 

H.   Tophan 

37  52  24 

122   27    12 

400 

IS 

5W 

4 

9A 

1960 

000 

Travle   Air   Force  Baae 

E3   9006 

Solano 

U.S.A.P. 

38   16 

121   56 

50 

5N 

IW 

24        E 

8A 

1943 

902 

Uklah 

F9  9122 

Mendocino 

Fire  Dept. 

39  09 

123   12 

623 

15N 

12W 

17 

5P 

5P 

1877 

900 

Uklah  4  WSW 

F9   9124 

Mendocino 

M.   Dory 

39  08 

123    17 

1900 

15N 

13W 

27 

8A 

1951 

900 

Upper  Morro  Creek 

06  9179 

San  Lula  Oblapo 

E.   Puraer 

35  27   18 

120  45   12 

1050 

28S 

HE 

35        B 

7A 

1951 

000 

Upper  Sao  Leaodro  Flltera 

E4  9185 

Contra  Coata 

E.    Bay  MUD 

37  46 

122    10 

390 

2S 

3W 

U        G 

7A 

7A 

1944 

900 

Upper  Trea  Plooa 

Dl  9189 

Sao  Beolto 

E.   Francher 

36  38 

121   02 

2050 

15S 

9E 

7 

C 

1940 

900 

Valleton 

D3  9221 

Mooterey 

A.    CurtlB 

35  53 

120  42 

950 

23S 

12E 

32 

C 

1940 

900 

Vaaona  Reaervolr 

E6  9270 

Santa  Clara 

SCVWCD 

37   14  36 

121   58   00 

300 

8S 

IW 

15 

8A 

1962 

414 

Venado 

F9  9273 

Soooma 

J.    Harper 

38  37 

123   01 

1260 

9N 

low 

19 

C 

1939 

900 

Veterana  Home 

E3  9305 

Napa 

B.    Barboza 

38  23 

122   22 

170 

6N 

SW 

1 

8A 

SA 

1912 

000 

Walnar  School 

B4  9420 

Cootra  Coata 

M.   Deonla 

37  57 

122   05 

128 

IN 

2W 

5P 

1954 

900 

Walnut  Creek  2  BSE 

E4  9423 

Cootra  Coata 

R.   Whlttemore 

37  53 

122  02 

245 

IN 

2W 

36 

8A 

8A 

1887 

900 

Walnut  Creek  2   BNE 

E4   9426 

Contra  Coata 

I.   Vaoaeek 

37  54 

122  01 

220 

IN 

2W 

30 

C 

1944 

900 

Walnut  Creek  4  E 

EA  9427 

Contra  Coata 

E.    Irvlog 

37  54 

121   59 

400 

IN 

IW 

9A 

1954 

900 

Wataonvllle  Water  Worka 

Dl  9473 

Saota  Cruz 

L.    Bechls 

36  56 

121  46 

95 

US 

2E 

32 

8A 

8A 

1680 

900 

Wilder  Raoch 

DO  9675 

Saota  Cruz 

D.   R.   Wilder 

36  57  36 

122   05   24 

50 

US 

2W 

22 

5P 

1924 

000 

Wild  Horae  Valley 

E3  9675-41 

Solaoo 

G.    Stlltz 

38   17  53 

122   11   13 

1240 

5N 

3W 

10        D 

8A 

2P 

D 

416 

Wood acre 

F9  9770 

Mario 

Dlv.   of  Forestry 

38  00  24 

122  38  30 

430 

2N 

7W 

2P 

2P 

1950 

808 

Wrtghta 

E6  9814 

Saota  Clara 

M.  Ware 

37  08 

121  57 

1600 

9S 

IW 

23 

5F 

1918 

900 

Vorkvllle 

F8  9851 

Mendocino 

L.   Hulbert 

38  55 

123   16 

1100 

12N 

UW 

2 

C 

1939 

900 

Youotvllle   Gamble 

E3  9861 

Napa 

MIR  -   L  6  WU 

38  26  05 

122   22   05 

120 

7» 

5W 

24       P 

V 

C     V 

1962 

806 
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TABLE  A-4 

MONTHLY     EVAPORATION 


NUMBER 

STATION     NAME 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

E6   0053 
E7    1206 
F9  2105 
E6  2109 
E3  2580 

AlamltoB  Perc.    Pond 

Burllngame 

Coyote  Dam  (Lake  Meodoclno) 

Coyote  Reservoir 

Duttona  Lendijig 

Evop 

8.97 

9.09 

6.15 

3.35 

2.14 

.99 

1.44 

2.03 

3.39 

4.U 

6.59 

9.21 

Wind 
Movement 

1'.86 

1599 

1329 

1571 

979 

959 

1470 

1290 

1571 

1730 

1663 

1910 

Woier  Temp 
Avg.  Ma« 

MR 

»R 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

HR 

HR 

Water  Temp 
AvQ    Mtn 

BR 

»R 

NR 

HR 

NR 

NR 

NR 

HR 

HR 

HR 

HR 

HR 

Precip 

0 

0 

T 

7.37 

.13 

2.11 

4.45 

2.91 

3.27 

3.26 

.42 

T 

Air   Temp 
Max 

90 

96 

93 

88 

82 

73 

65 

77 

75 

73 

89 

93 

Air   Temp 

48 

47 

37 

37 

31 

28 

22 

37 

34 

35 

39 

Air  Temp 
Avg    Moi 

80.7 

82.3 

78.4 

71.7 

66.3 

59.4 

55.7 

67.0 

63.5 

63.4 

70.5 

80.0 

Air  Temp 
Avfl     Min 

51.6 

53.6 

49.1 

47.1 

43.3 

39.0 

34.0 

45.7 

40.3 

44.3 

49.4 

50.4 

Air   Temp. 
Avg 

66.2 

68.0 

63.8 

59.4 

54.8 

49.2 

44.9 

56.0 

51.9 

53.9 

60.0 

65.2 

1 

Evop 

7.84 

7.53 

5.09 

3.09 

1.59 

.89 

1.32 

1.46 

2.98 

3.70 

5.58 

7.29 

Wind 
Movement 

2908 

1908 

1142 

1138 

490 

309 

703 

560 

990 

1200 

1310 

1390 

Wafer  Temp 
Avg   Moi 

79.7 

84.1 

80.5 

73.0 

67.8 

60.0 

55.1 

69.1 

70.4 

74.5 

81.4 

84.8 

Woler  Temp 
Av,    M,n 

53.3 

55.5 

55.7 

53.5 

47.9 

45.7 

40.5 

51.1 

45.4 

48.5 

53.5 

55.3 

Precip 

0 

.04 

0 

6.68 

.37 

2.81 

3.63 

3.15 

4.17 

3.66 

.45 

0 

Air  Temp 
Mo>. 

85 

86 

86 

78 

76 

65 

64 

69 

69 

71 

84 

79 

Air  Temp 

47 

47 

44 

41 

34 

29 

25 

36 

34 

35 

41 

42 

Air  Temp 
Av,    MOK. 

72.6 

76.3 

72.3 

69.2 

65.3 

56.6 

55.1 

64.5 

62.7 

63.3 

69.2 

72.6 

Air  Temp 
A.,    Min 

52.6 

54.0 

50.5 

50.1 

45.7 

42.2 

35.4 

47.7 

41.2 

43.3 

49.7 

48.2 

Air  Temp 
Av,, 

62.6 

65.2 

61.4 

59.7 

55.5 

49.4 

45.3 

56.1 

52.0 

53.5 

59.5 

60.4 

Evop 

12.75 

9.95 

7.67 

3.21 

1.80 

I.IO 

1.20 

2.11 

3.11 

3.63 

5.97 

9.28 

Movement 

1654 

1583 

1154 

781 

347 

164 

310 

534 

1146 

1404 

1348 

1692 

woter  Temp 
Av,.  Man 

86.7 

83.5 

79.6 

67.8 

60.1 

53.9 

49.6 

59.9 

60.3 

61.1 

75.2 

83.2 

Woter  Temp, 
Avg   Min 

54.0 

54.6 

50.8 

48.5 

41.0 

41.0 

32.1 

47.5 

37.3 

41.5 

48.2 

51.6 

Precip. 

0 

.16 

.51 

8.60 

2.72 

5.15 

4.20 

5.04 

5.87 

7.37 

.80 

.18 

Air  Temp 
Moi 

104 

103 

102 

94 

87 

74 

68 

75 

71 

74 

-SO 

102 

Air  Temp 
MIfT. 

45 

43 

43 

38 

32 

20 

15 

30 

25 

30 

34 

40 

Air  Temp 
Avg.  Moi 

95.0 

90.7 

89.9 

76.7 

69.4 

62.9 

58.0 

64.6 

61.3 

59.4 

71.9 

83.8 

Air  Temp 
Avg.  Min 

52.2 

52.5 

48.2 

44.1 

39.5 

37.3 

27.8 

43.2 

33.9 

37.5 

43.7 

48.4 

Air  Temp 
Av, 

73.6 

71.6 

69.1 

60.4 

54.5 

50.1 

42.9 

53.9 

47.6 

48.5 

57.8 

66.1 

1 

Evop 

7.34 

8.09 

5.09 

3.11 

1.75 

.84 

.78 

1.44 

2.61 

2.77 

4.23 

6.76 

Wind 
Movement 

471 

729 

505 

412 

279 

101 

257 

84 

172 

128 

169 

383 

Woter  Temp 
Avg  Moi 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

HR 

NR 

Woter  Temp 
Avg.  Min 

MR 

HR 

NR 

NR 

HR 

NR 

HR 

NR 

NR 

HR 

NR 

HR 

Precip. 

0 

0 

T 

2.42 

.43 

2.60 

6.22 

6.39 

3.79 

5.48 

.45 

.01 

Air  Temp. 
Moi. 

96 

100 

98 

95 

85 

72 

66 

74 

70 

72 

90 

94 

Air  Temp. 
Min. 

45 

45 

41 

37 

28 

23 

18 

35 

30 

32 

35 

40 

Air  Temp. 
Avg  Moi 

86.1 

87.8 

82.1 

72.3 

66.0 

60.0 

56.3 

65.2 

60.8 

61.6 

69.3 

77.7 

Air  Temp 
Avg.  Min. 

48.3 

50.7 

48.1 

45.6 

40.2 

35.9 

29.5 

44.6 

37.1 

41.0 

46.5 

47.6 

Air  Temp 
A„ 

67.2 

69.2 

65.1 

59.0 

53.1 

48.0 

42.9 

54.9 

49.0 

51.3 

57.9 

62.6 

Evop 

8.71 

8.51 

5.76 

3.71 

1.95 

1.00 

1.48 

1.77 

3.38 

3.S3 

5.52 

8.69 

SilJment 

3810 

3916 

3037 

2846 

1470 

1151 

1521 

1379 

1910 

2071 

2984 

3834 

Woter  Temp 
Av,    Moi 

82.9 

84.9 

77.2 

70.9 

63.6 

55.9 

50.7 

65.4 

65.7 

68.4 

77.1 

79.9 

Water  Temp. 
Avg.  Min. 

52.2 

54.8 

53.0 

51.4 

43.8 

42.5 

34.5 

48.1 

42.0 

43.5 

50.7 

53.3 

Precip 

0 

.07 

.06 

7.95 

.78 

2.61 

4.12 

3.36 

5.07 

4.46 

.19 

T 

Air  Temp 
Moi 

83 

94 

92 

87 

79 

64 

61 

72 

70 

70 

88 

84 

it!.'"'"' 

48 

51 

47 

43 

36 

26 

24 

40 

33 

34 

39 

47 

Air  Temp. 
A„.  Moi. 

74.5 

78.3 

74.3 

71.9 

67.5 

59.9 

53.8 

65.0 

63.3 

62.4 

69.4 

74.2 

Air  Temp. 
Avg.  Min. 

52.5 

55.6 

51.7 

50.8 

42.8 

42.1 

33.2 

47.2 

41.1 

42.2 

49.0 

51.0 

Air  Temp. 

Avg. 

63.5 

67.'0 

63.0 

61.4 

55.2 

51.0 

43.5 

56.1 

52.2 

52.3 

59.2 

62.6 
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TABLE  A-4 

MONTHLY     EVAPORATION 


NUMBER 

STATION     NAME 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

Dl  4022-10 
a,  4922 
E5  4996 

E5   6144 
02    7845-10 

Bollltcer  Co»U 

E.op 

9.04 

8.14 

5.12 

3.57 

3.15 

2.26 

1.73 

2.47 

3.34 

3.01 

5.14 

6.58 

W.fiil 
MovamenI 

RS 

TO 

TO 

TO 

TO 

US 

TO 

TO 

TO 

TO 

TO 

TO 

Woter  Temp 
Avg   Moi 

NX 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Kotar  Tamp 

KE 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Precc 

.02 

T 

T 

1.26 

.26 

2.16 

4.42 

3.23 

2.57 

3.82 

.29 

.13 

Air    Temp 
Moi 

m 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Air   Temp. 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Lexington  Seserrolr 

Llvemore   S«vage  Plaot 

Nevirk 

San  Lucas  GuldLci 

Air  Tamp- 
Avg    Mm 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Air  Temp 
A«g    Min 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Vir    Temp 
Avg 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

1 

Evop 

8. SI 

8.32 

6.10 

3.01 

1.76 

.87 

1.15 

1.62 

2.58 

3.23 

4.79 

7.82 

Movement 

878 

885 

836 

1252 

800 

779 

943 

TO 

825 

1127 

697 

924 

woter  Temp 
Avg   Moi 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Water  Temp 
Av,    Mm 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Preeip 

0 

.02 

.01 

14.69 

.48 

4.19 

9.71 

10.02 

7.00 

8.00 

.80 

0 

Air  Temp 
Moi 

95 

98 

91 

91 

80 

65 

65 

73 

72 

78 

88 

89 

\it  Temp 

43 

45 

42 

5' 

32 

26 

22 

35 

31 

32 

38 

41 

Air  Temp- 
Avg   MOI 

85.1 

85.9 

81.5 

70.5 

64.9 

58.1 

54.7 

64.7 

61.2 

61.7 

69.4 

78.5 

AlrTemp 

48.5 

50.0 

47^9 

45.4 

43.5 

39.6 

33.8 

45.9 

38.5 

41.4 

47.8 

48.0 

A.r  Temp 

66.8 

68.0 

64.7 

60.0 

54.2 

48.8 

44.2 

55.3 

49.8 

51.6 

58.6 

63.2 

1 

Evop 

12.72 

9.77 

7.22 

4.03 

2.16 

1.11 

1.24 

2.25 

2.95 

3.21 

4.72 

9.93 

Movement 

3230 

3160 

2720 

2680 

1340 

1300 

1560 

1340 

1480 

1230 

1030 

2660 

woierTemp 
Avg  Moi 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

WoterTemp 
Avg   Mm 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Preeip. 

0 

0 

0 

5.33 

.30 

1.93 

2.03 

5.60 

3.10 

3.35 

.47 

.01 

Air  Temp 
Moi 

99 

100 

97 

98 

78 

67 

65 

74 

72 

72 

88 

97 

Air  Temp 

44 

45 

41 

38 

30 

20 

19 

33 

29 

24 

35 

43 

Air  Temp 
Avg.  Uoi 

85.5 

85.6 

82.2 

72.7 

67.0 

58.3 

54.4 

66.6 

62.8 

62.3 

71.0 

80.7 

Air' Temp 
Avg   Mm. 

49.4 

50.7 

47.9 

46.5 

38.8 

35.8 

28.3 

44.1 

37.1 

39.1 

45.8 

46.9 

Aif  Temp 
Avg 

67.4 

68.2 

65.0 

59.6 

52.9 

47.0 

41.4 

55.4 

50.0 

50.7 

58.4 

63.8 

Eeop. 

8.38 

8.30 

6.U 

4.34 

1.79 

8.50 

1.24 

1.88 

3.49 

4.11 

5.59 

8.67 

Wind 
Movemertt 

1934 

1562 

1709 

1671 

748 

507 

865 

780 

1581 

1651 

1682 

2238 

woter  Temp 
Avg  Moi 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

BE 

TO 

Woter  Tamp 
Avg.  Min 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Preeip. 

0 

0 

0 

4.53 

.34 

2.20 

1.51 

2.88 

3.09 

4.19 

.57 

.08 

Air  Temp 
Moi 

82 

95 

89 

86 

83 

69 

63 

74 

69 

69 

84 

85 

Air  Tamp 

49 

52 

48 

44 

33 

28 

24 

40 

37 

37 

43 

46 

Air  Temp. 
Avg.  Moi 

74.5 

77.9 

73.6 

70.9 

66.2 

56.7 

53.6 

64.4 

62.0 

61.4 

67.3 

73.1 

Air  Temp. 
Avg.  Mm 

52.3 

54.8 

53.8 

52.6 

46.1 

41.8 

35.1 

49.0 

42.6 

46.5 

51.6 

52.3 

Air  Temp 
Avg 

63.4 

66.4 

63.7 

61.8 

56.2 

49.3 

44.4 

56.7 

52.3 

54.0 

59.5 

62.7 

Evop 

9.01 

8.32 

5.82 

4.56 

3.48 

2.67 

3.18 

3.67 

3.78 

4.33 

6.78 

7.27 

Movement 

TO 

■a 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Woter  Temp 
Avg   Hoi 

n 

m 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Water  Temp 
Avg.  Min. 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

TO 

Preeip 

0 

0 

.03 

.21 

T 

2.24 

3.34 

3.41 

2.86 

1.75 

.32 

.06 

Air  Temp 
Moi 

TO 

TO 

TO 
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TABLE  A-4 

MONTHLY    EVAPORATION 
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STATION     NAME 
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SURFACE  WATER  FLOW 

This  appendix  presents  surface  water  measurement  data  collected  and 
assembled  by  the  Department  of  Water  Resources.   It  contains  information  col- 
lected in  the  Central  Coastal  Area  during  the  1963  water  year  covering  the 
period  from  October  1,  1962  through  September  30,  1963. 

Maximum  and  Minimum  Tides 

There  are  usually  two  high  and  two  low  waters  in  a  day.   Tides  follow 
the  moon  more  closely  than  they  do  the  sun,  and  the  lunar  or  tidal  day  is  about 
50  minutes  longer  than  the  solar  day.   This  causes  the  tide  to  occur  later  each 
day,  and  a  tide  which  has  occurred  near  the  end  of  one  calendar  day  will  be 
followed  by  a  corresponding  tide  that  may  skip  the  next  day  and  occur  in  the 
early  morning  of  the  third  day.   Also,  the  two  high  and  two  low  tides  are 
usually  unequal.   They  are  commonly  designated  as  higher  high,  lower  high, 
higher  low,  and  lower  low  tides. 

Table  B-1  on  pages  B-6  and  B-7  lists  maximum  and  minimum  tides  at  the 
Sacramento  River  at  Collinsville  and  Suisun  Bay  at  Benicia  Arsenal,  respectively. 
These  data  are  obtained  from  graphical  charts  plotted  by  continuous  water  stage 
recorders.   The  values  are  in  feet  above  -13.05  feet  USC&GS  mean  sea  level 
datum  of  1929  at  Collinsville  and  above  -10.00  feet  at  Benicia  Arsenal.   The 
values  in  most  cases  represent  higher  high  water  and  lower  low  water.   During 
a  calendar  day  in  which  three  instead  of  four  tides  occurred  the  high  value 
represents  lower  high  water  in  the  case  where  higher  high  tide  did  not  occur 
and  the  low  value  represents  higher  low  water  in  the  case  where  lower  low  tide 
did  not  occur.   The  maximum  and  minimum  values  at  the  bottom  of  each  monthly 
column  represent  the  extremes  observed  during  that  month. 
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At  the  bottom  of  each  table  the  maximum  gage  height  of  record  shown 
is  measured  from  the  same  datum  as  the  daily  high  and  low  values. 

Daily  Mean  Discharge 

Table  B-2  on  pages  B-8  and  B-9  presents  daily  mean  discharges  in  Arroy 
de  los  Coches  near  Milpitas  and  in  Butano  Creek  near  Pescadero.   Each  of  these 
stream  gaging  stations  is  equipped  with  a  continuous  water  stage  recorder. 
Each  has  a  stage  discharge  relationship  or  rating  developed.   The  rating  gives 
the  flow  or  discharge  in  cubic  feet  per  second  (cfs)  for  each  water  stage  or 
gage  height  at  a  station. 

The  rating  is  developed  by  making  streamflow  measurements  with  a  cur- 
rent meter  at  various  water  stages  ranging  from  near  minimum  to  near  maximum. 
Normally,  the  rating  is  fairly  permanent  where  there  is  a  fixed  channel  and  a 
fixed  flow  regimen  at  the  station.   The  rating  varies,  however,  where  the  bed 
of  the  channel  is  of  loose  shifting  sand  and  gravel  or  where  vegetative  growth 
builds  up  in  the  channel  changing  the  flow  regime.   Where  the  rating  is  not 
permanent  and  varies  periodically,  more  frequent  measurements  of  discharge  are 
necessary  to  accurately  determine  the  discharge. 

The  mean,  maximum,  and  minimum  values  at  the  bottom  of  each  monthly 
column  are  representative  of  that  month  and  year  only.   The  acre-feet  value  for 
each  month  is  a  total  of  the  daily  values  which  are  converted  to  acre-feet  for 
the  computation.   The  mean  discharge  under  "Water  Year  Summary"  is  an  average 
of  the  monthly  means.   The  maximum  and  minimum  discharges  are  absolute  instan- 
taneous extremes  that  occurred  during  the  year.   The  total  acre-feet  is  the  sum 
of  the  monthly  acre-feet  values. 
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The  streamflow  data  reported  herein  are  derived  through  the  use  of 
mechanical,  arithmetical,  and  empirical  operations  and  methods.   The  results 
are  affected  by  inherent  inaccuracies  in  procedures  and  equipment.   It  is, 
therefore,  necessary  to  establish  limits  of  accuracy  for  the  reported  data. 
The  following  is  a  listing  of  significant  figures  used  in  reporting  streamflow 
data: 

1.  Daily  flows  -  cubic  feet  per  second 
0.0  -  9.9   Tenths 

10-99   2  significant  figures 
100  -  up   3  significant  figures 

2.  Means  -  cubic  feet  per  second 
0.0  -  99.9  Tenths 

100   -  999   3  significant  figures 
1000  -  above  4  significant  figures 
Water  year  totals  are  reported  to  a  maximum  of  four  significant 
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12.25 
7,38 

'?:$? 

" 

5 

12.75 
10. 2» 

12.25 
7,52 

12.45 
7.29 

15.44 
7.65 

14,41 
7.56 

'J:t? 

Mri! 

■J:?! 

19.49 
7,49 

12.07 
7.}l 

13.66 
7,56 

'I'M 

5 

6 

12.72 

9.01 

12.39 
7.36 

M:?S 

13.62 

7.39 

14.59 

7.40 

'I'M 

M:n 

12,93 

7,90 

12,43 

7,90 

13.70 
7.22 

13,6* 
7.J» 

11.23 
8.15 

6 

7 

12.5* 

7.79 

12.57 

7.37 

13.19 
7.91 

Ml 

14.90 

7,50 

•l:it 

'5:}? 

19,10 
7.90 

15,76 

7,50 

13.77 
7.15 

13.52 
7.51 

15.39 
8.45 

' 

8 

'?:tl 

12.99 

7.66 

13.47 
7.97 

MR 

14,40 

7,60 

15,1* 
7,21 

15.11 
9.21 

M:lt 

13.94 
7.24 

13.70 
7.03 

13.24 
7.68 

19,59 

8.50 

8 

9 

12.99 

7.5* 

13.49 

9.17 

13. 7J 
7.2IB 

Nil 
N* 

14,51 
9,33 

13,01 
7,40 

»?:lg 

19.19 

7.18 

13.77 
7.52 

13.50 
7.13 

12.97 
7.95 

15.56 
9.44 

9 

10 

12.95 

7.79 

13.62 

7.60 

13;89E 

7.10E 

NR 
NR 

'i:IS 

'?:?; 

'?:« 

11.01 
7.13 

'?:?? 

13.29 
7.23 

'8':!S 

11.44 
8.06 

10 

M 

15.99 
7.9* 

13.72 
7.33 

14.00 
7.19B 

NR 

RR 

'J:H 

12,60 

7,64 

'?:ll 

M:JS 

'?:J? 

'VAl 

'1:?? 

'}'M 

" 

12 

1A.09 
9.22 

13.99 
7.31 

U.83E 

7.17B 

RR 
NR 

13.14 
9.97 

12,30 

7,70 

15,55 
9.15 

'1:51 

19.56 
7,65 

'V.il 

13.42 
8.48 

13.38 

7.80 

12 

13 

14.25 
9.06 

13.91 

7.34 

13.68 

7.02 

NR 
NR 

12.92 
9.23 

12.30 
7.91 

'I'M 

12.81 

7.20 

12.97 
7.65 

13.29 
8.19 

13.52 
8.05 

15.46 
7.67 

13 

,-. 

'V.lt 

13.79 

7.19 

13.50 
7.31E 

NR 

NR 

12.79 

9.55 

12.50 
8.26 

13.44 
9.98 

12.66 

7,38 

12.99 

7.72 

15.62 
8.59 

13.65 

13.60 

7.79 

,4 

15 

14.07 
7.77 

13.29 
7.22 

I2.95t 
7.48E 

NR 

NR 

12.61 
9,56 

12.70 
7.99 

12.91 

8.10 

12.33 

7.37 

'l:3J 

13.84 
8.68 

13.85 
7.41 

'?:S? 

15 

16 

14.06 

7. 55 

12.71 
7.09 

12. UE 
7.61E 

NR 
NR 

12.71 
9.21 

13.05 
9.45 

12.53 

8,40 

12.38 

7.50 

'1:1) 

13.91 
8,15 

'?:?! 

13.48 
8.00 

16 

17 

14.07 
7.66 

12.21 
9.96 

12. UE 
0.93 

NR 
NR 

12.70 
8.63 

12.75 
8.04 

12,59 
8,29 

12.80 
7.76 

14.02 
8.37 

'VM 

'VM 

13.00 
8.19 

" 

IS 

13.99 

10.57 

12.10 
7.22 

13.02 
9.35 

NR 
NR 

12.71 

9.01 

12.09 

13,07 
7.90 

'V.V. 

12.45 
7.96 

'?:JI 

13,86 
7,46 

'l:l\ 

18 

19 

'VM 

M:SZ 

12.69 
9.99 

12.50 
7.92 

12.99 

7.51 

12.05 
7.32 

13.15 
7.71 

■i:SI 

14.20 
7.61 

12.57 
7.12 

'?:JI 

13.69 
8.il 

19 

20 

'?:Ji 

12.29 

7.55 

12.71 
9.71 

M:J! 

'?:J? 

12.22 
6.99 

13.27 
7.67 

13.96 
8.08 

14.42 

7,51 

14.12 
7.02 

'?:ll 

NR 
NR 

20 

21 

12.54 
7.95 

M:li 

12.76 
9.15 

12.99 

7.4* 

13.29 
6.56 

12.99 
7.17 

'?:?! 

12.71 
7.59 

'I'M 

14.01 
7.01 

13,19 

7,94 

NR 
NR 

21 

22 

11.59 

?.97 

'S:!t 

13.00 
7.99 

'?:i; 

13.45 
6,53 

13.99 
7.59 

'?:?t 

't:i? 

't'A', 

15.91 
7.16 

'I'M 

BS 

22 

25 

12.74 

9.10 

'5:SI 

'?:?r 

13.30 
7,05 

13.54 
6.62 

13.34 

7.19 

'?:?S 

14.34 
6.80 

'::?! 

13.63 
7.48 

'i:n 

NR 
NR 

23 

24 

12.79 
9.19 

'f:?l 

13.44 
7.41 

13.55 

7.07 

13.52 

6.75 

12.97 

4.90 

'?:!? 

'::» 

'I'M 

'V.'A 

'i'.ll 

NR 

NR 

24 

25 

12.90 
9.51 

12.96 

7.50 

13.53 

7.12 

15.59 
6.99 

13.34 

6.96 

'?:!! 

7.2« 

14.22 
6.54 

13,21 

7,01 

'V.tl 

'1:15 

NR 
NR 

25 

26 

'i:?t 

'?:S? 

13.62 

7.02 

'?:3I 

M:?! 

'?:?? 

'^:S? 

13.99 

6.60 

'?:?S 

'I'M 

'i:U 

R 

26 

27 

12.74 

7.77 

'?:!! 

13.58 
6.94 

13.35 

7.14 

'?:2J 

M:S 

15.99 

6.60 

15.59 

6.99 

'?:?! 

'I'M 

'1:11 

NR 
NR 

27 

29 

12.7SE 
7.66 

13.11 
6.92 

13.43 
6.69 

'?:« 

19.04 
7,58 

'?:?? 

15.57 
6.99 

13.29 

7.49 

12.85 

9,01 

13.20 

'i:n 

NR 

NR 

28 

29 

12.97 
7.57 

12.96 
6.99 

13.17 
6.76 

12.99 
9.56 

19.77 
7,47 

12,92 

7,00 

12.75 
7.43 

12,92 
9,57 

13.19 
9.02 

13.27 
8.19 

NR 
NR 

29 

50 

'?:?? 

13.00 
7.00 

13.01 
6.95 

13.69 

9.20 

'?:!J 

12,50 
7,45 

12.93 

7.9* 

12,96 
8,62 

'i:J! 

13.34 

8.07 

NR 
NR 

50 

51 

'V.li 

M:tJ 

14.25 

10.60 

'?:IJ 

13.00 

9.60 

13.41 
8.21 

15.44 

7.80 

51 

■tliMUU 

'l-.iX' 

'J:n 

u.oc 

6.68 

''•i4 

14,99 
6.55 

'1:2? 

14,4* 
6,60 

14.40 
6.54 

14,91 
6.71 

14.19 

7.01 

'?:« 

13.67 
J.  58 

zz. 

■"""" 

mrnmm 

E  -  EBtlmated 
NR-  No  Record 


In  order  to  machine  process  the  data  In  this  table.  It 
Subtract  LO.OO  feet  to  obtain  recorder  gage  height. 


ary  to  avoid  negative  gage  heights 


LOCATION 

MAXIMUM 

PERIOD  OF  RECORD 

DATUM  OF  GAGE 

LATITUDE 

LONGITUDE 

1/4  SEC  TSR. 
M  DBSM. 

OF  RECORD 

DISCHARGE 

GAGE  HEIGHT 
ONLY 

PERIOD 

ZERO 
ON 
GAGE 

REF 
DATUM 

C.r.S.          CAGE  HT             DATE 

FROM        TO 

38°02'26" 

122°08'44" 

SW6  2N  2W 

6.72                3/5/62 

Jun  29-Apr   40 
A)r   40-Date 

1929        1940 
1940        1942 
1942 

-2.21 
-5.00 
0.00 

USCGS 
USCGS 
USCGS 

Station   located  on   Inshore   side  of  wharf.    Immediately   SE  of  Benlcla. 
Maximum  gage  height    listed  does  not    Indicate  maximum  discharge. 
Period  of  record    Intermittent    from   1929-1940. 
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TABLE  B-2 


DAILY     MEAN       DISCMARGE 
AMIOrO  OE   LOS   COCHES    HEAR  HILPITAS 


OAT 

OCT, 

NOW 

DEC 

JAN 

FEB 

«4R 

APR 

MAT 

JUNE 

JULY 

AUG 

SEPT 

DAY 

, 

0.0 

0.0 

0.0 

o.»» 

0.0 

0.3 

0.1* 

0.1 

0.0 

0.0* 

0.0 

2 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.2 

0.1 

O.I 

0.0 

0.0 

0.0 

2 

J 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

3 

4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1* 

0.1 

O.I 

0.0 

0.0 

0.0 

^ 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.0 

' 

i 

0.0 

0.0 

0.0 

0.0 

0.0* 

0.1 

1.1 

0.1 

0.1* 

0.0 

0.0 

0.0 

6 

7 

0.0 

0.0 

0.0 

0.0 

0.1 

0.; 

0.1 

0.1 

0.0 

0.0 

0.0 

T 

8 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

9 

9 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.1 

0.0 

0.0 

0.0 

9 

.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.1 

0.1 

0.2 

0.1 

0.0 

0.0 

0.0 

■  0 

1, 

0.0 

0.0 

0.0 

0.0 

0.1 

O.l* 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

11 

IJ 

0.0 

0.0 

0.0 

0.0 

1.0 

0.0 

0.1 

0.1 

0.1 

0.0* 

o.e 

o.e 

12 

13 

0.0 

0.0 

0.0 

0.0 

2.* 

0.0 

0.2 

O.I 

0.1 

0.0 

0.0 

0.0 

13 

14 

0.0 

0.0 

0.0 

O.i 

O.l 

i.e 

0.1 

O.I 

0.0 

0.0 

0.0 

Id 

" 

0.0 

0.0 

0.0 

0.0 

0.2 

0.1 

1.2 

0.1 

0.1 

0.0 

0.0 

0.0 

'* 

16 

0.0 

0.0 

0.0 

0.0 

0.2 

o.» 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

16 

17 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.1 

0.0 

0.0 

0.0 

IT 

16 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

18 

19 

0.0 

0.0 

0.0* 

0.0 

0.0» 

0.0 

0.9 

0.1 

0.0 

0.0 

0.0 

0.0 

i9 

20 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0* 

1.6 

0.1 

0.0 

0.0 

0.0 

0.0 

JU 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.1 

0.0 

0.0 

0.0 

0.0 

Zl 

22 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.1 

0.0 

0.0 

o.oJ 

o.e 

23 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

2  3 

2« 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.2 

0.1 

0.0 

0.0 

o.e 

o.e 

24 

25 

0.0 

0.0* 

0.0* 

0.0 

0.0 

0.2 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

" 

26 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

26 

27 

0.0 

0.0 

0.0 

0.0 

0.0 

o.a 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

26 

0.0 

0.0 

0.0 

0.0 

0.0* 

1.9 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

26 

29 

0.0 

0.0 

0.0 

0.0* 

o.a 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

29 

SO 

0.0 

0.0 

0.0 

0.1* 

0.5 

0.1 

0.1 

0.0 

0.0* 

0.0 

0.0* 

50 

51 

0.0* 

0.0 

1.0 

o.t 

0.1 

0.0 

0.0 

" 

MEAN 

0.0 

0.0 

Q.O 

0.0 

0.2 

0.2 

0.* 

0.1 

0.1 

0.0 

0.0 

0.0 

MEAN 

MAX 

0.0 

0.0 

0.0 

1.0 

2.4 

1.9 

i.a 

0.2 

O.I 

0.0 

0.0 

0.0 

MIN. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

ACFT 

2 

11 

13 

2* 

6 

3 

WATER       YEAR       SUMMARY 


a    -  E  Odd  * 


r    MEAN 

f                         MAXIMUM                          1 

(                        MINIMUM                        1 

0.1 

1*.0 

2.67 

HO    OAY 

2    12 

T1-. 
2*00   J 

0.0 

GSGE  HI 

;; 

1 

TIME 

0000    J 

MAXIMUM    DISCHARGE 


PERIOD  OF  RECORD 


DATUM  OF  GAGE 


LATITUDE  LONGITUDE 


C  rs.  GAGE  HT. 


GAGE  HEIGHT 
ONLY 


ZERO 
ON 
GAGE 


3?"    36'38'*121   51'    '15"  NW*  63      IE  16. 7E     '     ^.71       '     2/1'' 


9-16-59  Dite     Sept.    59  Datd  1959 


0.00        Local 


Station    located    200    ft.    above   Calaveras  Road   Bridge.      2.6  miles   NE  of  Hilpitas.      Tributary    to   Coyote   Creek  via   Penitencia  Creek. 
Recorder    Installed   Sep.    16,    1959.      New  control    installed    7-27-60  with  V-notch    for    small    flows. 


B-8 


TABLE  B-2 

DAILY    MC««     OIKHAMC 

mnum  omek 


I  ""•"■  I  ^  1 


SiY 

OCT 

MM 

DCC 

JAM. 

pca 

■Ma. 

un 

mn 

JUM 

JULY 

MMl 

ttrt 

tkV 

••■ 

••t 

e.a 

a.i 

tta    • 

at. 

44 

4t      1 

14 

4.t 

a.T 

t.t 

I 

••■; 

».* 

0.4 

T.V 

I4T 

a4 

4« 

tT 

14 

4.4 

t.t 

t.t 

••• 

t.e 

!•• 

T.t 

lOT 

aa 

t4 

t4 

It 

t.t 

t.t 

a.t 

•.T 

f«« 

1.1 

T.a 

•4 

ai 

t*      • 

t4 

It 

t.t 

t.t 

a.4 

* 

e.T 

«.> 

1.4 

*.• 

T» 

1* 

ai 

tt 

It 

t.l 

t.l 

a.t 

••T 

t>T 

1.1 

4.4 

4T 

I*    • 

4t 

tl 

It 

4.t 

a.t 

t.t 

« 

••T 

«•* 

I.I 

4.4 

4a 

It 

It* 

a« 

II      1 

4.t 

' 

••( 

*•* 

t.« 

4.4 

tr 

1* 

4t      • 

a* 

11 

4.t 

t.t 

t.4 

••( 

«•! 

t.l 

t.t 

ia4 

IT 

tt 

aT 

11 

4.1 

a.t 

t.a 

»•• 

t.« 

*.T 

t.t 

a** 

IT 

ta 

It 

It 

4.t 

t.t 

t.t 

4.1 

U* 

4.* 

t.4 

lU 

IT      • 

ar 

a* 

•.4 

t.t 

•.4 

t.a 

" 

U 

!•* 

1.4 

t.4 

lOt 

IT 

at 

at 

•.1 

t.4 

t.t 

t.T 

* 

•M 

>•! 

T.T 

t.4 

ati 

IT 

u 

aa 

•.• 

t.l 

t.T 

t.t 

'* 

Ml     • 

!•• 

•.« 

t.4 

1*4 

IT 

tt 

at 

It 

t.4 

t.t 

t.4 

* 

M     • 

1.* 

fO 

t.4 

Itt 

IT 

ItT 

It 

II 

4.t 

t.a 

n 

!•* 

•• 

t.4 

•T 

•• 

tl 

It   < 

11 

4.4 

t.l 

t.t 

t« 

n 

!•• 

lf4 

t.4 

T» 

tt 

tt 

tt 

11 

4.4 

t.4 

* 

It 

'•4 

•• 

t.4 

•4 

tt 

n 

IT 

It 

t.t 

u 

l>t 

»« 

t4 

IT 

n 

IT 

•.T 

t.t 

1* 

I.I 

41 

44      • 

IT 

t4 

IT 

•.• 

•.T 

t.a 

t.t 

to 

It 

l«l 

*« 

*.• 

4t 

14 

Tt 

14 

••1 

t.4 

t.4 

t.l 

tl 

11 

••t 

M 

4.t 

*• 

14 

4t 

It 

t.4 

t.a 

1.4 

».4 

** 

11 

•  .T 

*a 

4.t 

t« 

at 

41 

It 

T.T 

t.l 

t.t 

*»T 

o.« 

«i 

4.t 

tt 

It 

•• 

It 

T.l 

a.4 

t.T 

t.a 

' 

•  •• 

•.» 

11 

♦  .» 

tl 

1* 

•• 

It 

t.t< 

t.t                 4.1 

M 

••t 

•.» 

*i    • 

4.t 

a* 

It 

tt 

It 

T.t 

•••                 4.1 

a.t 

t« 

iT 

t.l 

I.»« 

as 

4.t 

aT 

4t 

4T 

It 

4.a 

a.t 

t.t 

1.4 

T^ 

e.« 

t* 

4U 

M 

It* 

44 

It 

t.T 

a.t 

a.t 

a.t 

t.a 

•u 

It 

4.* 

11 

•t 

tt 

t.T 

a.t 

t.a 

tA 

••* 

11 

•at    • 

•t 

•4 

It 

a.* 

;a.t 

t.t 

i.t 

i.* 

•a 

It 

MM 

*».m 

t.t 

at.* 

44.t 

•T.t 

»*.* 

t*.4 

aa.i 

t.T 

t.t 

t.l 

mum 

■AX. 

MIN. 

Acn 

MW. 

MS 

4.S 

1*4 

M4 

tta 

Itt 

ItT 

4t.t 

I4.t 

t.t 

4.1 

t.T 

5 

e.i 

•.a 

4.a 

a*.« 

14  .t 

ai.t 

It.* 

a.4 

a.4 

a.T 

r" 

Mlf 

'«» 

MM 

mi. 

t41T 

HIT 

umJ 

lt»1 

>n 

W 

Itt 

ita 

tfMTCR      VCAR      SUMMtRV 


til     IMW 


-liL. 


JJi. 


tn   TiBt 

itl  n*» 
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GROUND  WATER  MEASUREMENT 


GROUND  WATER  MEASUREMENT 

This  appendix  includes  two  tables.   Table  C-1   "Description  of 
Selected  Wells",  provides  a  description  of  213  wells  for  which  ground  water 
level  data  are  presented  in  Table  C-2,  "Ground  Water  Levels  at  Wells".   A 
description  of  the  items  in  the  tables  follows. 

DESCRIPTION  OF  SELECTED  WELLS 

Table  C-1,  "Description  of  Selected  Wells",  is  arranged  in  region, 
basin,  and  well  number  order.   The  water  pollution  control  board  regions  used 
in  this  report  and  shown  on  Plate  2,  "Ground  Water  Basins  or  Units  in  the 
Central  Coastal  Area",  are  geographic  areas  defined  in  Section  13040  of  the 
Water  Code.   The  regions,  ground  water  basins,  or  units  and  subareas  are  listed 
by  a  numbering  system  as  follows: 


1  -  18.01 


Region  (North  Coastal  Region)_ 


Ground  Water  Basin  or  Unit  (Santa  Rosa  Valley)_ 
Subarea  (Santa  Rosa  Area) 


State  Well  Number 

The  state  well  numbering  system  used  in  this  report  is  based  on  the 
township,  range,  and  section  subdivision  of  the  Public  Land  Survey.   It  is  the 
system  used  in  all  ground  water  investigations  made  by  the  Department  of  Water 
Resources.   In  this  report,  the  number  of  a  well,  assigned  in  accordance  with 
this  system,  is  referred  to  as  the  State  Well  Number.   Under  the  system  each 
section  is  divided  into  40-acre  tracts  lettered  as  follows: 
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D 

C 

B 

A 

E 

F 

G 

H 

M 

L 

K 

J 

N 

P 

Q 

R 

Wells  are  numbered  within  each  40-acre  tract  according  to  the  chronological 
sequence  in  which  they  have  been  assigned  State  Well  Numbers.   For  example,  a 
well  which  has  the  number  16N/12W-17K,M  would  be  in  Township  16  North,  Range  12 
West,  Section  17,  Mount  Diablo  Base  and  Meridian  and  would  be  further  desig- 
nated as  the  first  well  assigned  a  State  Well  Number  in  Tract  K. 

Agency  Well  Number 

The  agency  well  number  is  the  number  assigned  to  a  well  by  any 
agency  other  than  the  Department  of  Water  Resources  in  accordance  with  the 
numbering  system  used  by  that  agency.   Agencies  that  use  the  state  well  number- 
ing system  normally  coordinate  assignment  of  well  numbers  with  the  Department. 
These  numbers,  when  common,  are  not  shown  in  the  "Agency  Well  Number"  column; 
when  different,  the  last  five  digits  are  shown  in  the  "Agency  Well  Number" 
coliimn. 

Agency  Supplying  Data 

Each  number  in  this  column  is  the  code  number  for  a  cooperating 
agency.   The  agency  code  consists  of  a  five  digit  number,  the  first  of  which 
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is  a  region  number.   Thus,  32100  refers  to  Agency  2100  in  Region  3.   Because 
of  the  limitations  of  punch-card  space,  the  agency  code  has  been  shown  as  a 
four  digit  number  without  the  region  number.   Therefore,  the  four  digit  agency 
code  should  always  be  referred  to  the  region  in  which  the  well  is  located. 

The  first  digit  of  the  four  digit  agency  code,  as  listed  below, 
designates  the  type  of  well  numbering  system  used  by  the  agency. 

Code  Well  Numbering  System 

1  Location  numbers 

2  Monterey  County  Flood  Control  and  Water  Conservation 
District  or  Santa  Clara  Valley  Water  Conservation  District 

3  Serial  numbers 

4  Local  numbers 

5  State  or  U.  S.  Geological  Survey 

6  U.  S.  Bureau  of  Reclamation 

7  South  San  Joaquin  Irrigation  District 

The  last  three  digits  of  the  agency  code,  as  listed  below,  are 
numbers  that  designate,  within  specified  limits,  the  type  of  agency  from  which 
the  data  were  obtained. 

Code  Type  of  Agency 

000-049  Federal 

050-099  State 

100-199  County 

200-399  Municipal 

400-699  District  -  Water,  Irrigation,  Conservation,  etc. 

700-999  Private 
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The  agencies  and  code  numbers  assigned  to  them  in  each  of  the  regions 
are  listed  in  the  following  tabulation: 


Agency  Code 


Agency 


North  Coastal  Region 
U.  S.  Geological  Survey 
Department  of  Water  Resources 

San  Francisco  Bay  Region 

Santa  Clara  Valley  Water  Conservation  District 

U.  S.  Geological  Survey 

Department  of  Water  Resources 

Alameda  County  Flood  Control  and  Water  Conservation 

District 

Napa  County 

Solano  County 

Alameda  County  Water  District 


5000 
5050 

2400 
5000 
5050 
5100 

5101 
5109 
5401 


2100  and 
5100      \l 

2400 

5050 

5101 

5102 

5400 


Central  Coastal  Region 

Monterey  County  Flood  Control  and  Water  Conservation 

District 

Santa  Clara  Valley  Water  Conservation  District 

Department  of  Water  Resources 

San  Benito  County 

Santa  Cruz  County 

South  Santa  Clara  Valley  Water  Conservation  District 


\J      In  the  Paso  Robles  subbasin  of  Salinas  Valley  (3-4.06),  this  agency 
number  refers  to  the  San  Luis  Obispo  County  Flood  Control  and  Water  Conserva- 
tion District. 
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Well  Use 

The  well  use  is  indicated  as  follows: 


Code 

Well  Use 

1 

Domestic 

2 

Irrigation 

3 

Municipal 

4 

Industrial 

5 

Injection 

6 

Drainage 

7 

Domestic  and  Irrigation 

8 

Test 

9 

Stock 

0 

Unused 

Well  Depth  in  Feet 

Well  depths  shown  were  reported  by  the  owner,  obtained  from  a 
driller's  log,  or  measured  at  the  time  of  the  well  canvass. 

Data  Available 

Under  this  heading,  code  numbers,  as  listed  below,  indicate  the  type 

of  data  that  are  available  with  respect  to  well  logs,  water  analyses,  and 

production  records. 

Data  Code 

Log  record 

Log  1 

Confidential  log  2 

(Sec.  7076,  Water  Code) 

Water  Analyses 

Mineral 
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Data  Code 
Water  Analyses 

Sanitary  2 

Heavy  Metals  3 

Mineral  and  Sanitary  4 
Production  record 

Available  1 

Pump  test  available  2 

Record  Begins  and  Record  Ends 

The  last  two  digits  of  the  year  the  record  began  or  ended  are  shown. 

GROUND  WATER  LEVELS  AT  WELLS 

Table  C-2,  "Ground  Water  Levels  at  Wells",  is  arranged  in  region, 
basin,  well  number,  and  date  order.   It  includes  measurements  of  depths  to  water 
in  wells  made  from  July  1,  1962  through  June  30,  1963.   Table  headings  discussed 
below  are  only  those  that  were  not  discussed  under  "Description  of  Selected 
Wells". 

Ground  Surface  Elevation  in  Feet 

The  numbers  in  this  column  give  the  elevation  in  feet  above  mean  sea 
level  (USC&GS  datum)  of  the  ground  surface  from  which  depth  to  water  is  meas- 
ured.  Elevations  of  ground  surface  are  usually  taken  from  topographic  maps 
and  the  accuracy  is  controlled  by  topographic  standards. 

Date 

The  date  shown  in  the  column  is  the  date  on  which  the  depth  measure- 
ment, shown  in  the  next  column,  was  made. 
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Ground  Surface  to  Water  Surface  in  Feet 

This  is  the  measured  depth  in  feet  from  the  ground  surface  to  the 
water  surface  in  the  well.   Certain  of  the  depth  measurements  in  the  column  may 
be  followed  with  an  asterisk  which  indicates  a  questionable  measurement.   Depth 
to  ground  water  measurements  may  be  questionable  for  such  reasons  as  (a)  well 
being  pumped  while  undergoing  measurement,  (b)  nearby  pump  operating,  (c)  casing 
leaking  or  wet,  (d)  well  pumped  recently,  (e)  air  gauge  measurement,  or, 
(f)  recharge  operation  at  well  or  nearby.   The  specific  reason  for  any  asterisk 
on  any  given  measurement  may  be  obtained  from  the  Department  of  Water  Resources. 
Other  sjmibols  used  are: 

Measurement  discontinued  jf= 

Well  destroyed  @ 

No  measurement  for  other  reasons    □ 

Water  Surface  Elevation  in  Feet 

This  is  the  elevation  in  feet  above  mean  sea  level  (USC&GS  datum)  of 
the  water  surface  in  the  well.   It  was  derived  by  subtraction  of  the  depth 
measurement  from  the  ground  surface  elevation. 

The  words  FLOW  and  DRY  are  shown  in  this  column  to  indicate  a  flowing 
or  a  dry  well. 

Agency  Supplying  Data 

Each  number  in  this  column  is  the  code  number  for  the  agency  from 
which  the  water  level  data  were  obtained. 
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SURFACE  WATER  QUALITY 

This  appendix  contains  data  pertaining  to  the  quality  of  surface 
waters  in  the  Central  Coastal  Area.   The  data  presented  are  the  observed 
physical,  chemical,  bacteriological,  and  radiological  characteristics  of  sur- 
face waters  sampled  during  the  1963  water  year,  which  covers  the  period  from 
October  1,  1962  through  September  30,  1963. 

Laboratory  Methods  and  Procedures 

Methods  of  mineral  and  bacterial  analysis,  in  general,  are  those 
described  in  the  American  Public  Health  Association  publication,  "Standard 
Methods  for  the  Examination  of  Water  and  Sewage",  11th  Edition,  1960.   In  some 
cases,  the  methods  described  in  U.  S.  Geological  Survey,  "Methods  for  Collection 
and  Analysis  of  Water  Samples",  Water  Supply  Paper  1454,  1960,  have  been 
employed . 

Types  of  analyses  normally  made  of  surface  water  samples  collected 
by  the  Department  are  mineral,  bacterial,  radiological,  and  trace  element. 

Sampling  Station  Data  and  Index 

Table  D-1,  "Sampling  Station  Data  and  Index",  is  an  alphabetic  list- 
ing of  stations  from  which  surface  water  samples  were  collected.   The  analyses 
of  these  samples  are  reported  in  subsequent  tables.   The  station  number  is  an 
arbitrary  number  that  has  been  assigned  to  each  station.   The  location  pertains 
to  either  the  township,  range,  and  section  of  the  Public  Land  Survey  or  to 
latitude  and  longitude.   The  stations  are  classified  into  monitoring,  investi- 
gational, and  operational  types. 
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Analyses  of  Surface  Water 

Table  D-2,  "Analyses  of  Surface  Water",  includes  physical  character- 
istics of  the  water  and  the  results  of  mineral  and  bacterial  analyses.   The 
data  are  presented  by  region  and  by  stream  from  north  to  south  within  a  region. 
At  the  time  the  samples  were  collected  for  laboratory  examination,  field  deter- 
minations were  made  for  dissolved  oxygen  (DO)  by  the  modified  Winkler  method, 
water  temperature,  and  pH.   Visual  inspections  were  made  of  the  streams  and 
the  physical  conditions  were  noted.   Field  measurements  of  DO  and  temperature 
are  reported  in  Table  D-2. 

Samples  collected  for  bacterial  examination  were  mailed  or  delivered 
to  the  laboratory.   Every  effort  was  made  to  get  the  samples  to  the  laboratory 
as  quickly  as  possible.   Results  of  bacterial  determinations  presented  in  this 
appendix  should  be  considered  as  qualitative.   Undue  weight  should  not  be  given 
to  the  values  for  quantitative  purposes. 

Data  from  operational  stations  are  shown  separately  at  the  end  of 
the  table.   These  data  consist  of  analyses  of  South  Bay  Aqueduct  water. 

Summary  of  Coliform  Analyses 

Coliform  data  included  in  Table  D-2  are  made  more  usable  by  summariz- 
ing the  results  of  the  analyses  of  the  24  samples  collected  at  each  station 
during  the  year.   Table  D-3  is  a  summary  of  these  analyses. 

Spectrographic  Analyses  of  Surface  Water 

Spectrographic  analyses  were  made  to  determine  the  concentration  of 
17  different  metals  in  surface  water  samples.   Most  of  these  metals  are  present 
in  very  small  amounts  and  are  often  called  trace  metals.   The  concentrations 
indicated  in  Table  D-4  are  in  parts  per  billion  instead  of  parts  per  million 
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which  is  commonly  used  in  reference  to  concentrations  of  mineral  constituents. 
The  symbols  included  with  the  constituent  quantities  are: 
<  Less  than  the  amount  indicated. 

=  Equal  to  or  slightly  less  than  the  amount  indicated. 

Radioassays  of  Surface  Water 

Table  D-5,  "Radioassays  of  Surface  Water",  presents  the  radioactivity 
of  surface  water  samples  collected  at  24  monitoring  stations.   The  samples  were 
collected  in  May  and  September  at  the  same  time  that  samples  were  collected  for 
standard  mineral  analyses  shown  on  Table  D-2.   The  methods  and  procedures  of 
sample  preparation  and  determination  of  radioactivity  in  surface  water  are 
described  in  "Standard  Methods  for  the  Examination  of  Water  and  Sewage, 
11th  Edition". 

Results  are  expressed  as  pico  curies  per  liter  (pc/1).   The  term  pico 

-12 
curies  is  also  written  micro-micro  curies  and  is  further  defined  as  10    curies. 

Four  values  are  reported  for  each  sample:   (a)  beta  activity  in  the  solids 

retained  on  the  filter  (suspended  material),  (b)  beta  activity  in  the  filtrate 

(dissolved  material),  (c)  alpha  activity  in  the  solids,  and  (d)  alpha  activity 

in  the  filtrate.   Sample  counts  are  corrected  for  background  and  geometric 

efficiency.   Standard  statistical  procedures  are  utilized  to  compute  the 

0.9  error.   The  final  result  is  expressed  (symbolically)  as  x  +  y  pc/1.   This 

means  that  in  a  series  of  determinations  on  the  same  sample,  the  value  of 

X  should  fall  between  x  -  y  and  x  +  y  90  percent  of  the  time. 

Salinity  Observations  at  Bay  and  Delta  Stations 

Table  D-6  describes  the  ten  stations  for  which  salinity  data  are  listed 
in  Table  D-7  and  includes  maximum  observed  salinity  at  bay  and  delta  stations. 
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Table  D-7  presents  chloride  concentrations  of  samples  collected  at 
ten  stations  between  Sobrante  Beach  and  Collinsville  for  the  period  October  1, 
1962  through  June  30,  1963,   From  July  1,  1963  through  September  30,  1963, 
samples  were  collected  from  only  six  of  the  stations. 

Electrical  Conductance 

Data  from  two  electrical  conductivity  recorders  are  present  in 
Figures  D-1  and  D-2.   These  data  are  machine  prepared  graphs.   Daily  mean 
values  are  plotted  in  Figure  D-1  and  single  daily  reading  at  1300  hours  are 
plotted  in  Figure  D-2.   Each  figure  or  graph  presents  the  data  from  a  station. 
The  beginning  of  the  continuous  conductivity  record  occurred  during  1963  and 
is  indicated  by  the  beginning  of  the  graph  on  each  figure. 
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TABLE  D-1 

SAMPLING    STATION   DATA  AND    INDEX 


Station 

Number 

Location 

Beginning 

of 

Record 

Station^ 
Type 

d 
Sampled 

by 

Analysis 
page 

AlAMZDA  CREEK  NEAR  NILES 

73 

4S/1H-15 

Dec.,  1951 

M 

DWR 

D-23 

AUHEDA  CREEK  NEAR  NILES 

73 

4S/1W-15 

Dec,  1959 

H 

I'SGS 

D-20 

ALISAL  CREEK  ON  OLD  STAGE  ROAD  NEAR  SALIKAS 

200 

14S/4E-30 

e 

^ 

MCfCUCD 

D-40 

ALIAMONT  CREEK  AT  ALTAMONT  TURNOUT  OF 

201 

2S/3E-31 

June,  1962 

0 

DWR 

D-27 

SOUTH  BAY  AQUEDUCT 

ARROYO  DE  LA  LACUNA  AT  VERONA 

202 

3S/1E-29 

Dec,  1959 

« 

USGS 

D-23 

ARROYO  DEL  VALLE  NEAR  LIVERMORE 

71 

4S/2E-4 

July,  1958 

' 

DWR 

D-26 

ARROYO  SECO  RIVER  NEAR  SOLEDAD 

203 

19S/6E-16 

= 

« 

MCFCWCD 

D-42 

BEAN  CREEK  ONE  MILE  EAST  OF  FELTON 

204 

10S/2W-22 

Aug.,  1963 

I 

DWR 

D-32 

BEAR  CREEK  AT  BOULDER  CREEK 

205 

9S/2U-30 

Aug.,  1963 

I 

DWR 

D-34 

BEAR  CREEK  FOUR  MILES  NORTHEAST  OF  BOULDER  CREEK 

206 

9S/2W-10 

Aug. ,  1963 

I 

DWR 

D-34 

BENICIA 

235 

38°02'  Lat'' 
122°09'  Long 

1944 

DWR 

D-57 

BETHANY  FOREBAY  AT  SOUTH  BAY  PUMPING  PLANT 

207 

2S/3E-10 

April,  1962 

0 

DWR 

D-48 

BIG  RIVER  NEAR  MOUTH 

8c 

17N/17H-24 

Jan..  1959 

M 

DWR 

D-12 

BOULDER  CREEK  AT  BOULDER  CREEK 

208 

9S/2W-30 

Aug. ,  1963 

I 

DWR 

D-34 

BRANCIFORTE  CREEK  NEAR  SANTA  CRUZ 

209 

11S/1W.7 

Aug.,  1963 

I 

DWR 

D-31 

CARMEL  RIVER  AT  ROBLES  DEL  RIO 

83 

17S/2E-2 

Jan.,  1952 

M 

DWR 

D-47 

CLEAR  CREEK  AT  BROOKDALE 

210 

9S/2W-32 

Aug.,  1963 

I 

DWR 

D-34 

COLLINSVILLE 

236 

38°04'  Lat' 
12l°51'  Long 

1924 

M 

DWR 

D-57 

COYOTE  CREEK  NEAR  MADRONE 

82 

9S/3E-9 

Jan.,  1952 

M 

DWR 

D-29 

CROCKETT 

237 

38°03'  Lat"" 
122° 13'  Long 

1946 

K 

DWR 

D-57 

FALL  CREEK  ONE-HALF  MILE  NORTH  OF  FELTON 

211 

10S/2W-16 

Aug.,  1963 

1 

DWR 

D-33 

GABILAN  CREEK  ON  OLD  STAGE  ROAD  NEAR  SALMAS 

212 

13S/3E-35 

= 

H 

MCFCWCD 

D-39 

a-ALALA  RIVER,.  SOUTH  FORK,  NEAR  ANNAPOLIS 

9a 

10N/14W 

Jan.,  1959 

M 

DWR 

D-I4 

IhTilSFAIL  FERRY 

238 

38"11'  Lat*" 
121°58'  Long 

1929 

« 

DWR 

D-57 

KINGS  CREEK  TWO  MILES  NORTH  OF  BOULDER  CREEK 

213 

9S/2W-18 

Aug. ,  1963 

I 

DWR 

D-35 

LIVERMORE  CANAL  AT  PATTERSON  RESERVOIR 

214 

3S/3E-6 

Aug..  1962 

0 

DWR 

D-50 

LOMPICO  CREEK  ONE  MILE  NORTH  OF  OLYMPIA 

215 

10S/2W-11 

Aug. ,  1963 

I 

DWR 

D-33 

LOS  GATOS  CREEK  NEAR  LOS  CAIOS 

74 

8S/1W-29 

Dec,  1951 

M 

DWR 

D-28 

LOVE  CREEK  AT  BEN  LOMOND 

216 

10S/2W-4 

Aug. ,  1963 

I 

DWR 

D-34 

MARTINEZ 

239 

38°02'  Lat*" 
122°08'  Long 

1926 

N 

OWR 

D-57 

SACIMIENTO  LAKE  AT  DAM  NEAR  SAN  MIGUEL 

217 

25S/10E-15 

e 

^ 

MCFCWCD 

D-46 

NACIMIENTO  RIVER  NEAR  SAN  MIGUEL 

43b 

25S/11E-4 

July,  1958 

M 

DWR 

D-45 

NAPA  RIVER  NEAR  ST.  HELENA 

72 

8N/5W-33 

Dec,  1951 

M 

DWR 

D-19 

NATIVIDAD  CREEK  ON  OLD  STAGE  ROAD  NEAR  SALINAS 

218 

14S/3E-12 

e 

« 

MCFCWCD 

D-40 

NAVARRO  RIVER  NEAR  NAVARRO 

8b 

15N/16W-7 

Jan. ,  1959 

M 

DWR 

D-13 

NEWELL  CREEK  ONE  MILE  NORTHEAST  OF  BEN  LOMOND 

219 

10S/2W-3 

Aug.,  1963 

I 

DWR 

D-33 

SOYO  RIVER  NEAR  FORT  BRAGG 

10c 

I8N/17W-10 

Jan.,  1959 

^ 

DWR 

D-11 

a  Locations   are   referenced    to  Mt .    Diablo  Base  and  Meridi 

b  Locations   given   in    latitude   and    longitude  because    the 

c  M-Monitoring,    I-Invescigational ,    O-Oper 

d  DWR-Department  of  Water  Rei 


surveyed  for  township,  range,  and 


USGS-Unlted   Sta 


ing  of 


1950. 
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TABLE  D-1 

SAMPLING    STATION   DATA   AND    INDEX 


Station 

Station 
Number 

Location^ 

Beginning 
of 

Station'^ 

Sampled 
by 

Analys  is 

Record 

Type 

page 

PAJARO  RIVER  NEAR  CHITTENDEN 

77 

12S/3E-12 

Dec,  1951 

M 

DWR 

D-36 

PANCHO  RICO  CREEK  NEAR  SAN  ARDO 

220 

22S/10E-16 

e 

M 

MCICWCD 

D-42 

PITTSBURG 

21,0 

38°02'  Lat*" 
121°53'  Long 

1945 

M 

DWR 

D-57 

PORT  CHICAGO 

241 

38°04'  Lat*" 
122°02'  Lonj 

1946 

H 

DWR 

D-57 

RUSSIAN  RIVER,  EAST  FORK.  AT  POTTER  VALLEY  POWERHOUSE 

lOa 

17N/11W-6 

May,  1951 

M 

DWR 

D-18 

RUSSIAN  RIVER  AT  GUERMEVILLE 

10 

eN/lOW-32 

April,  1951 

M 

DWR 

D-15 

RUSSIAN  RIVER  NEAR  HEALDSBURG 

9 

9N/9W-22 

April,  1951 

M 

DWR 

D-16 

RUSSLAN  RIVER  NEAR  HOPLAND 

8a 

14N/12W-36 

April,  1951 

M 

DWR 

D-17 

SALINAS  RIVER  NEAR  BRADLEY 

43c 

23S/10E-15 

July,  1958 

M 

DWR 

D-42 

SALINAS  RIVER  AT  CHUALAR  BRIDGE  NEAR  CHUALAR 

221 

16S/4E-8 

e 

M 

MCFCWCD 

D-41 

SALINAS  RIVER  AT  HILLTOWN  BRIDGE  NEAR  SPRECKELS 

222 

15S/3E-18 

e 

M 

MCFCWCD 

D-41 

SALINAS  RIVER  AT  PASO  ROBLES 

43a 

26S/12E-28 

April,  1951 

M 

DWR 

D-46 

SALIMAS  RIVER  AT  SAN  ARDO  BRIDGE  NEAR  SAN  ARDO 

223 

22S/IOE-17 

e 

« 

MCFCWCD 

D-42 

SALINAS  RIVER  AT  SAN  LUCAS  BRIDGE  NEAR  SAN  LUCAS 

224 

21S/9E-8 

e 

M 

MCFCWCD 

D-42 

SALINAS  RIVER  NEAR  SPRECKELS 

43 

15S/3E-18 

April,  1951 

M 

DWR 

D-40 

SAN  ANTONIO  RIVER  AT  PLEYIO  BRIDGE  NEAR  PLEYTO 

225 

24S/9E-3 

e 

M 

MCFCWCD 

D-43 

SAN  ANTONIO  RIVER  NEAR  PLEYTO 

43d 

24S/9E-3 

July,  1958 

M 

DWR 

D-44 

SAN  BENITO  RIVER  NEAR  BEAR  VALLEY  FIRE  STATION 

77a 

15S/7E-28 

July,  1958 

M 

DWR 

D-37 

SAN  LORENZO  RIVER  AT  BIG  TREES 

226 

10S/2W-27 

Aug. ,  1963 

I 

DWR 

D-31 

SAN  LORENZO  RIVER  AT  BIG  TREES  NEAR  FELION 

75 

10S/2W-27 

Dec,  1951 

H 

DWR 

D-31 

SAN  LORENZO  RIVER  AT  BOULDER  CREEK 

227 

9S/2W-30 

Aug.,  1963 

I 

DUR 

D-35 

SAN  LORENZO  RIVER  SIX  MILES  NORTH  OF  BOULDER  CREEK 

228 

8S/3W-25 

Aug. ,  1963 

1 

DWR 

D-35 

SAM  LORENZO  RIVER  AT  FELION 

229 

10S/2W-22 

Aug. ,  1963 

I 

DWR 

D-33 

SAN  LORENZO  RIVER  AT  SANTA  CRUZ 

230 

11S/2W-12 

Aug. ,  1963 

I 

DWR 

D-31 

SOBRANTE  BEACH 

242 

38°00'  Lat'' 
122°  20'  Long 

1961 

M 

DWR 

D-57 

SOQUEL  CREEK  AT  SOOUEL 

76 

US/IW-IO 

Dec,  1951 

M 

DWR 

D-35 

SPOONBILL  CREEK 

243 

38°04'  Lat"" 
121°54'  Long 

1957 

H 

DWR 

D-57 

TORO  CREEK  AT  HIGHWAY  117  BRIDGE  NEAR  SALINAS 

231 

15S/2E-35 

e 

M 

MCFCWCD 

D-40 

TWO  BAR  CREEK  ONE  MILE  NORTH  OF  BOULDER  CREEK 

232 

9S/2W-19 

Aug.,  1963 

I 

DWR 

D-35 

UVAS  CREEK  NEAR  MORGAN  HILL 

96 

10S/3E-17 

July,  1952 

M 

DWR 

D-38 

WEST  SUISUN 

244 

3S°05'    Lat"" 
122°06'  Long 

1946 

M 

DWR 

D-57 

ZAYANTE  CREEK  AT  FELTON 

233 

10S/2W-22 

Aug.,  1963 

1 

DWR 

D-32 

ZAYANTE  CREEK  AT  ZAYANTE 

234 

10S/2W-2 

Aug. ,  1963 

I 

DWR 

D-33 

b 
d 

Locations 
Locations 
M-Monltor 
DUR- De par 

given  in  la 
ing,  1-Inves 
tntent  of  Wat 

ed  to  Mt.  Diablo  Base  and  Meridian, 
titude  and  longitude  because  the  areas  have  not 
igational,  0-Operational . 
r  Resources,  USGS-United  States  Geological  Surv 

e 

Beginning 

of  record  p 

lor  to  1950. 

MCFWCD-Monterey  County  Flood  Control  and 
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TABLE  D-3 


SUMMARY  OF  COLIFORM  ANALYSES 


Station 

Station 
Number 

Colif 

orm  MPN/ 

ml 

Maximum 

Median 

Minimum 

North  Coastal  Region  (No.  1) 

Gualala  River,  South  Fork,  near  Annapolis 

9a 

620 

18.5 

0.62 

Navarro  River  near  Navarro 

8b 

230 

4.3 

0.23 

Noyo  River  near  Fort  Bragg 

10c 

230 

13 

0.23 

Russian  River,  East  Fork,  at  Potter 

10a 

620 

6.2 

0.23 

Valley  Powerhouse 

Russian  River  at  Guerneville 

10 

7 , 000+ 

10.6 

2.1 

Russian  River  near  Healdsburg 

9 

7,000+ 

14.6 

0.23 

Russian  River  near  Hopland 

8a 

2,400 

57.5 

2.3 

San  Francisco  Bay  Region  (No.  2) 

Alameda  Creek  near  Niles 

73 

2,400 

62 

1.3 

Coyote  Creek  near  Madrone 

82 

620 

6.2 

0.045 

Los  Gatos  Creek  near  Los  Gatos 

74 

620 

6.2 

0.21 

Napa  River  near  St.  Helena 

72 

7,000+ 

230 

6.2 

Central  Coastal  Region  (No.  3) 

Carmel  River  at  Robles  del  Rio 

83 

62 

12.1 

0.62 

Nacimiento  River  near  San  Miguel 

43b 

230 

23 

0.21 

Pajaro  River  near  Chitteniden 

77 

7,000+ 

62 

2.3 

Salinas  River  near  Bradley 

43c 

2,400 

6.2 

0.23 

Salinas  River  at  Paso  Robles 

43  a 

2,400 

126 

5 

Salinas  River  near  Spreckels 

43 

7 , 000+ 

230 

2.3 

San  Antonio  River  near  Pleyto 

43d 

62 

6.2 

0.62 

San  Benito  River  near  Bear  Valley  Fire 

77a 

620 

13.8 

0.23 

Station 

San  Lorenzo  River  at  Big  Trees  near  Felton 

75 

2,400 

23 

2.3 

Soquel  Creek  at  Soquel 

76 

2,400 

39 

0.62 

Uvas  Creek  near  Morgan  Hill 

96 

620 

6.2 

0.62 
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TABLE   D-6 


DESCRIPTION      OF      SALINITY      OBSERVATION      STATIONS 

1963 

STATION 

Miles 
from 
Goldet. 
Gate 
(a) 

Time 

Interval 

(b) 

LOCATION 

Hours 

l^in 

Sobrante  Beach      -    San  Pablo  Bay 

20.5 

2 

50 

South  shore  o£    San  Pablo  Bay  from  wharf  approximately    1.5  miles  upstream  from 
Point  Pinole. 

Crockett                   -   San  Pablo  Bay 

27.7 

3 

30 

West  end  of  Carquinez   Strait,    south  shore,    0.2  mile  east  of  Carquinez   Bridge 
on  wharf  of  C  and  H  Sugar  Refinery  Corporation. 

Benlcla                     -   Carquinez   Strait 

32.5 

3 

50 

East  end  of  Carquinez  Strait,    north  shore,    1.1  miles  west  of  Southern  Pacific 
Company  railroad  bridge  at  Benlcla  Arsenal. 

Martinez                 -  Carquinez  Strait 

33.1 

3 

50 

Sampled   from  Shell  Oil  Company  dock,    about  0.6  mile  downstream  from  Southern 
Pacific  Company  railroad  bridge. 

West  Suisun            -   Suisun  Bay 

37.0 

10 

West  end  of  Suisun  Bay,    north  shore,    2.5  miles  northeast  of  Southern  Pacific 
railroad  bridge  at  service  pier   of  U.    S.   Maritime   Commission,   Reserve  Fleet 
mooring  area. 

Innisfail  Ferry  -   Suisun  Bay 

47.3 

4 

50 

Montezuma  Slough,    about  one  mile  east  of  junction  with  Cutoff   Slough  near 
north  end  of  Grizzly  Island. 

Port  Chicago          -   Suisun  Bay 

41.0 

4 

20 

South   Shore  of   Suisun  Bay  at  U.    S.    Naval  ammunition  loading  wharf  below 
Port  Chicago. 

Spoonbill  Creek  -   Suisun  Bay 

48.9 

5 

05 

At   Sacramento  Northern  Railroad   crossing. 

Pittsburg                -    Suisun  Bay 

48.0 

5 

00 

East  end  of  Suisun  Bay,    south  shore,    at  Pittsburg  Yacht  Harbor. 

Colllnsvllle          -   Sacramento  River 

50.8 

5 

25 

Sacramento  River,    north  bank  at  junction  with  San  Joaquin  River. 

MAXIMUM        OBSERVED 

SALINITY      AT      BAY      AND       DELTA     STATIONS 

In    parts    0 

f     chloride     per    million     ports    of     water'*" 

STATION 

WATER      YEAR 

1931 

1938 

1939 

1944   c 

1952 

1955 

1956  d 

1958 

1959 

1961 

1962 

1963 

Sacromento  -  San    Jooquin     System 
Unimpaired      Runoff     in 

34 

188 

49 

62 

168 

63 

175 

166 

66 

61 

Percent     of     Average     (e) 

Sobrante  Bcach»^ 

14200 

19000 

16200 

13800 

17200 

15000 

15600 

13300 

Crockett 

13200 

16600 

15300 

11900 

15000 

19900 

13900 

13100 

Benicia** 

13900 

10400 

15100 

12300 

12100 

19200 

14000 

12300 

9780 

Martinez 

16900 

11600 

16400 

8900 

11900 

11900 

7150 

10200 

11600 

12700 

11500 

West    Suisun** 

7900 

12600 

11200 

7520 

13200 

13200 

11100 

8280 

Iraiisfail  Ferry** 

14000 

3300 

13600 

7900 

4200 

5780 

5200 

3040 

9640 

13900 

5690 

2890 

Port  Chicago 

6900 

12500 

9750 

5830 

15640 

11900 

9370 

9200 

Spoonbill  Creek 

13900 

2560 

11800 

7300 

2800 

6400 

4040 

930 

6270 

5900 

3540 

2940 

Pittsburg 

1200 

7800 

3440 

1200 

5110 

3920 

3980 

1350 

CoUlnsville 

12600 

860 

10400 

4700 

783 

3880 

2280 

5Sn 

5430 

4300 

2430 

1980 

a     Mileage  measured    to  station  along  main  channel.      For   stations  off    the  main  channel,    the  mileage  shown  is   Che  same  distance  along   the  main 

channel    Co  a   point  whereon  the   time  of  the  occurrence  of    the    tidal    phase  Is    the   same  as    that  of  the  observation  station, 

b     Time   interval  between  high   tide  at  Golden  Gate  and    time    for    taking  samples  at  station, 
c     Releases  of   stored  water   from  Shasta  Lake   coraoenced    in   1944. 
d     Releases  of   stored  water    from  Folsom  Reservoir   commenced   in  1936. 

e     Average    taken  as  mean  annual  unimpaired   flow  at  foothill  stations  of  major  tributaries    for  50-year   period  October    1907    through  September    1957. 
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TABLE   D-7 

SALINITY      OBSERVATIONS     AT     BAY     AND     DELTA     STATIONS* 

In    parts     of     chloride    per    million    ports    of    water 


STATION 

OATE 

10-2-62 

10-6-62 

10-10-62 

10-14-62 

lO-ls-62 

10-22-62 

10-2^-62 

10-3'i-62 

SobranCe  Beach 

13300 

al2700 

a  14200 

11900 

a4530 

4490 

7520 

8680 

11400 

10700 

ell500 

9910 

2640 

4  760 

6230 

Benicia 

7820 

9180 

C9780 

7920 

944 

4530 

3970 

5190 

Martinez 

a9000 

a84  70 

e907O 

a8870 

1320 

3580 

2910 

a3970 

West    Suisun 

7820 

bd8280 

7080 

755 

ae944 

2470 

Innisfail   Ferry 

2740 

a2890 

al510 

781 

Port   Chicago 

6460 

6130 

d7830 

2080 

566 

755 

969 

Spoonbill   Creek 
Pittsburg 

1010 
492 

a  14  90 

al250 
a642 

1560 

a212 
al42 

85 

61 

71 
19 

55 
29 

Collinsville 

a426 

ad447 

a382 

247 

ab8 

40 

31 

miF 

STATION 

11-2-62 

U-6-62 

11-10-62 

11-11-62 

11-18-62 

11-22-62 

11-2H-62 

11-30-62 

Sobrante  Beach 

8600 

9020 

11000 

10400 

a9500 

13000 

11700 

10200 

Crockett 

37190 

9770 

8540 

7130 

9220 

10000 

7670 

4200 

4630 

5960 

7340 

4050 

8100 

4920 

5200 

MartLnez 

7500 

5820 

a6980 

7900 

5710 

8960 

9250 

8290 

West    Sutsun 

1730 

2120 

4400 

1390 

5180 

4000 

Innisfail    Ferry 

843 

935 

1080 

1040 

1240 

Port   Chicago 
Spoonbill   Creek 

14  70 

d3170 

4360 

6090 

2640 

a56 

65 

135 

260 

138 

145 

357 

280 

Pittsburg 

27 

bd61 

136 

53 

dc63 

314 

81 

Collinsville 

23 

21 

27 

a26 

26 

25 

48 

a41 

!l^ 

IE 

STATION 

12-2-62 

12-6-62 

12-10-62 

12-14-62 

12-18-62 

12-22-62 

12-26-62 

12-30.^2 

Sobrante   Beach 

9440 

9890 

10200 

10200 

8140 

8790 

7360 

8350 

Crockett 

7330 

7040 

8580 

7000 

7130 

5900 

5670 

5590 

Benicia 

4510 

5070 

5130 

5460 

4740 

3280 

3080 

Martinez 

6860 

7830 

7710 

5980 

5070 

6520 

6360 

West  Suisun 

2320 

d2630 

d3080 

2410 

1130 

1390 

810 

Innisfail   Ferry 

728 

1010 

713 

Port  Chicago 

2580 

1450 

2  760 

Spoonbill   Creek 

171 

71 

38 

72 

46 

23 

30 

Pittsburg 

34 

29 

d27 

24 

Collinsville 

37 

20 

15 

alO 

U 

15 

11 

12 

STATION 

llMS. 

1-2-63 

l-t.-(,3 

l-'.v-bi 

1-14-63 

1-10-03 

l-2;-63 

1-20-03 

1-30-63 

Sobrante   Beach 

8230 

9060 

9120 

8680 

8250 

10600 

11000 

11100 

Crockett 

5780 

d7480 

7340 

5340 

7290 

9250 

Benicia 

2810 

5400 

4470 

2540 

6070 

7580 

6380 

bd6090 

Martinez 

5130 

44  70 

7110 

a5670 

7360 

9180 

8020 

a8310 

West   Suisun 

1160 

2530 

2140 

ael840 

4030 

3790 

Innisfail  Ferry 

492 

641 

856 

1200 

Port  Chicago 

2330 

2060 

443 

4340 

4240 

4070 

4070 

Spoonbill   Creek 

30 

32 

62 

42 

57 

376 

431 

444 

Pittsburg 

27 

bci27 

d34 

47 

d96 

146 

Collinsville 

12 

22 

14 

24 

20 

142 

52 

106 

taken  at  four-day  in 
iter  low  high  tide. 

n  preceding  day. 
located  above  tidal 


high  high  tide 
hour  off  scheduled  time 
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TABLE   D-7 
SALINITY      OBSERVATIONS     AT     BAY     AND     DELTA     STATIONS 

In    ports     of     chloride     per    million    ports     of     water 


STATION 

DATE 

2-:-tj3 

2-6-63 

2-10-63 

2-14-63 

2-18-63 

2-22-63 

2-26-63 

Sobrante   Beach 

4700 

1440 

4690 

2200 

3470 

4490 

a6170 

Crockett 

3550 

763 

2400 

1670 

1970 

3970 

3370 

Benicia 

1910 

54 

514 

1060 

250 

2800 

810 

Martinez 

2850 

38 

935 

386 

al870 

West   Suisun 

496 

76 

59 

492 

178 

Innisfail  Ferry 

1050 

142 

226 

255 

337 

a450 

Port  Chicago 

bd37 

35 

19 

e371 

33 

Spoonbill  Creek 

173 

8 

14 

19 

20 

31 

a29 

Pittsburg 

14 

bd25 

32 

ab32 

Collinsville 

dl6 

9 

li 

18 

a48 

STATION 

M 

._ 

3-i-63 

3-6-63 

3-10-63 

3-14-63 

3-18-63 

3-22-63 

3-26-63 

3-30-63 

Sobrante  Beach 

6360 

8060 

9090 

all200 

7860 

12300 

ad  1 1400 

5340 

Crockett 

d3860 

6700 

7280 

5730 

11200 

10100 

5920 

Benicia 

5420 

3750 

3650 

6700 

7090 

3400 

Martinez 

3030 

6890 

5630 

6540 

9610 

a5730 

3980 

West   Suisun 

1530 

2800 

ael070 

510 

2600 

849 

Innisfail  Ferry 

479 

a476 

524 

529 

a752 

a752 

Port   Chicago 

466 

1616 

1690 

2620 

aell40 

2820 

680 

Spoonbill  Creek 

29 

31 

32 

a34 

46 

284 

a246 

49 

Pittsburg 

24 

30 

abd32 

40 

a  95 

73 

Collinsville 

17 

27 

25 

23 

30 

a30 

23 

STATION 

ji.IE 

___^_^3 

i-6-63 

4-10-63 

4-1--63 

4-16-63 

4-22-63 

4-26-63 

4-30-63 

Sobrante  Beach 

5150 

ad f 8450 

a3790 

a2010 

a2670 

a2960 

a2770 

3610 

Crockett 

1460 

4180 

2230 

874 

1070 

1140 

1260 

807 

Benicia 

291 

2620 

158 

85 

b655 

316 

277 

Martinez 

583 

2720 

a3570 

801 

a22 

de866 

221 

West   Suisun 

78 

121 

46 

48 

dc29 

36 

30 

ae70 

Innisfail  Ferry 

607 

3170 

ad  121 

a86 

al09 

Port  Chicago 

24 

dc308 

d20 

bl7 

d56 

ae61 

Spoonbill   Creek 

al9 

al2 

10 

a7 

al2 

alO 

8 

Pittsburg 

bd21 

a7 

abd23 

a21 

16 

Collinsville 

10 

al2 

al6 

4 

a6 

10 

STATION 

Dili 

5-2-63 

5-6-63 

5-10-63 

5-l'.-63 

5-16-63 

5-22-63 

5-2tj-63 

5-30-63 

Sobrante  Beach 

3270 

a6040 

a7330 

a5150 

a8910 

a7920 

a7520 

a8510 

Crockett 

2670 

3790 

2380 

5540 

5150 

3860 

e3960 

Benicia 

1090 

2820 

2180 

792 

3910 

4060 

2570 

e2670 

Hartinez 

1460 

aU90 

a2030 

1140 

5150 

3960 

c2970 

West   Suisun 

129 

317 

163 

287 

2250 

4460 

198 

e366 

Innisfail  Ferry 

a  134 

148 

al21 

Port  Chicago 

bd33 

d24 

40 

16 

bdlllO 

624 

44 

Spoonbill  Creek 

a  15 

al2 

a  14 

15 

al4 

al2 

12 

al2 

Pittsburg 

a  18 

a  15 

13 

al3 

al3 

al5 

Collinsville 

a8 

a8 

all 

10 

al7 

al6 

12 

aS 

Samples    taken  at    four-day 
Taken  after    low  high    tide. 
Taken   two  days    later. 
Taken  on  preceding  day. 
Station   located  above    tida 


als   approximately 


ne  and  one-half  hours   after  high  high 
b     Taken  on  following  day. 
d      Taken  over  one  hour   scheduled    time 
f     Taken   two  days   earlier. 
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TABLE  D-7 

SALINITY     OBSERVATIONS     AT     BAY     AND     DELTA     STATIONS* 

In    parts    of     chloride    per    million    ports    of    woter 


STATION 

6-2-63 

6-6-63 

6-10-63 

6-14-63 

6-18-63 

6-22-63 

6-26-63 

6-30-63 

a5440 

a9110 

al0500 

al2100 

a 11500 

al0300 

9920 

all700 

Crockett 

4750 

5640 

6730 

e6830 

9600 

8510 

7720 

Benlcla 

3370 

4750 

5540 

e4750 

7330 

6930 

3370 

e5540 

1980 

5350 

5940 

e4950 

6140 

6530 

6930 

e7030 

West   Sulsun 

1240 

2480 

4010 

e2970 

5440 

3860 

e3860 

Irmlsfatl  Perr> 

abdl09 

Port  Chicago 

bd495 

1810 

2600 

e990 

3910 

Spoonbill   Creek 

aU 

a30 

ad  109 

al88 

96 

al66 

Pittsburg 

■119 

a22 

a58 

a64 

abd62 

Colllnsvlllc 

alO 

U 

a  15 

a41 

al4 

a  25 

STATION 

miE 

7-2-63 

7-6-63 

7-10-63 

7-14-63 

7-18-63 

7-22-63 

7-26-63 

7-30-63 

Crockett 

9180 

8920 

8820 

c 10400 

11700 

12200 

10300 

ell300 

Martinez 

8700 

ad 6450 

a8370 

ae<l6250 

9510 

9530 

a8750 

e9780 

Port  Chicago 

5900 

4470 

ae<i4490 

7330 

7720 

a4850 

Spoonbill  Creek 

a409 

a586 

el  100 

d882 

abdl720 

1270 

al920 

Pittsburg 

a84 

cd426 

ab<1353 

d817 

aedll70 

ColltnsviUe 

a56 

a40 

368 

a311 

a445 

1090 

3728 

a794 

STATION 

8-2-63 

8-6-63 

8-10-63 

8-14-63 

8-18-63 

8-22-63 

8-26-63 

8-30-63 

Crockett 

12900 

UlOO 

12600 

C12400 

U200 

12400 

10900 

el2100 

Martinez 

10600 

aSOOO 

11500 

a8180 

11400 

9880 

9710 

el 1400 

Port  Chicago 

a5640 

7830 

6470 

e8120 

8780 

8530 

7190 

9200 

Spoonbill  Creek 

a2450 

a2640 

a2350 

a2500 

2520 

2250 

a2940 

Pittsburg 

ad  906 

abdlUO 

al350 

Colllnsvllle 

al260 

a  1720 

1980 

al030 

aU70 

STATION 

MTE 

9-2-63 

9-6-63 

9-10-63 

9-14-63 

9-18-63 

9-22-63 

9-26-63 

9-30-63 

Crockett 

12600 

12400 

11800 

11000 

10800 

9800 

10700 

d9900 

Martinez 

10900 

a8240 

10800 

9310 

a8820 

Port  Chicago 

5490 

6860 

6280 

5290 

3330 

3820 

5490 

Spoonbill  Creek 

a2350 

2300 

1690 

882 

417 

a368 

a735 

Pittsburg 

a333 

aU7 

abdl67 

Collineville 

al030 

a  1400 

a515 

a578 

a98 

172 

a220 

Samples    taken  at    four-day   intervals  approximately  < 
Taken  after    low  high    tide. 
Taken    tvo  days    later. 
Taken  on  preceding  day. 


and  one-half  hours    after  high  high   tide. 
Taken  on   following  day. 
Taken  over  ooe  hour  off   scheduled   time.^ 
Taken   two  days  earlier. 
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APPENDIX  E 


GROUND  WATER  QUALITY 


GROUND  WATER  QUALITY 

Data  presented  in  this  appendix  are  measured  values  of  selected 
quality  characteristics  of  ground  water  samples  collected  in  the  Central  Coastal 
Area  during  the  period  from  July  1,  1962  through  June  30,  1963.   This  appendix 
consists  of  a  table  showing  results  of  analyses  of  ground  water  and  a  table 
showing  results  of  radioassay  of  ground  water.   Wells  and  ground  water  basins 
are  numbered  in  accordance  with  the  system  described  in  Appendix  C.   The  data 
are  presented  in  water  pollution  control  board  region,  ground  water  basin,  and 
well  number  order. 

Analyses  of  Ground  Water 

Tabulated  values  for  dissolved  minerals  are  the  analytical  quantity 
reported  in  parts  per  million  (ppm)  and  a  computed  value  for  equivalents  per 
million  (epm) .   Electrical  conductivity  is  reported  as  micromhos  at  25°C  and 
water  temperature  is  reported  in  degrees  Fahrenheit.   Values  for  temperature 
are  those  measured  in  the  field  at  the  time  of  sampling.   Laboratory  analyses 
of  ground  water  were  performed  by  the  Department  of  Water  Resources,  the  United 
States  Geological  Survey,  and  Lein  Laboratory,  all  in  accordance  with  "Standard 
Methods  for  the  Examination  of  Water  and  Waste  Water",  11th  Edition,  or  in 
accordance  with  U.  S.  Geological  Survey  Water  Supply  Paper  1454,  "Methods  for 
Collection  and  Analyses  of  Water  Samples".   The  methods  yield  comparable  results. 
Heavy  metal  concentrations  were  determined  by  "wet"  analyses. 

Table  E-1  presents  analyses  of  ground  water.   Definitions  of  abbrevi- 
ations used  in  this  table  are  as  follows: 

1.   TDS Total  dissolved  solids  by  gravimetric  determination  at 

180° .   The  superscript  "a"  indicates  a  value  determined  by 


E-3 


summation   of   constituents. 

2.  T.0,--Odor. 

3.  ABS---Alkyl  benzene  sulfonate. 

4.  DWR Department  of  Water  Resources. 

5.  USGS--United  States  Geological  Survey. 

6.  LL Lein  Laboratories. 

Radioassay  of  Ground  Water 

Radioassay  of  ground  water  is  presented  in  Table  E-2.   Determinations 
were  made  by  the  California  Disaster  Office  of  suspended  and  dissolved  alpha 
and  beta  activities  in  some  samples  and  for  gross  activity  in  other  samples. 

The  term  pico  curie  used  in  this  report  is  also  written  micro-micro  curies  and 

-12 
is  further  defined  as  10    curies.   The  most  probable  error  is  reported  along 

with  the  measured  value.   Results  should  be  considered  qualitative  and  undue 

emphasis  should  not  be  given  to  quantitative  values. 


E-4 


_ 

1 

w 

V) 

?^ 

o 

i3 

o 

u 

S 

g 

^ 

0 

0 

?n 

" 

g 

" 

s^ 

< 

S 

S 

= 

= 

° 

3 

= 

3 

= 

° 

=■ 

^ 

<j  E 

_, 

^ 

Q 

^ 

3 

-, 

0 

0 

0 

c. 

a- 

0 

0 

:S 

zS 

£  1 

o- 

. 

r^ 

^ 

c^ 

.> 

.T 

- 

. 

^ 

- 

t 

" 

<r 

I  o 

o  a 

^ 

- 

- 

- 

- 

" 

" 

" 

~ 

_-, 

ilsi 

- 

"2 

:£ 

[:: 

2 

- 

S 

(n 

% 

» 

^ 

- 

- 

0, 

,   T)^  E 

^ 

OJ 

0 

0 

0 

t^ 

o> 

a. 

0 

r- 

« 

<T> 

(^ 

<j 

-J 

0 

0 

J? 

CN 

t2 

CJ 

— 

2 

■o^ 

O 

ScT 

^1 

21 

?^l 

S| 

21 

-| 

SI 

f.\ 

SI 

r.l 

"1 

21 

t,\ 

21 

(S2 

^ 

"1 

°l 

ojl 

■"1 

-I 

-I 

INl 

"1 

SI 

"1 

"1 

g 

F 

ss 

ol 

=  1 

-■' 

=1 

dl 

o-l 

c'l 

dl 

dl 

ool 

ol 

ol 

ol 

"' 

'  ^ 

-IS 

-rlS 

>£>  p 

M 

<n|s 

o-lg 

o|S 

ojS 

c-,|S 

r. 

3 

^js 

«|s 

,^|S 

i 

3- 1 

'lo 

old 

o'lo* 

o-U 

did 

did 

—  Id 

-Id 

-•lo 

0 

0 

o|o 

did 

c'lo* 

s 

I  S"^ 

:?■  O 

olS 

-IS 

<^|g 

o|o 

,o|3 

ojS 

o>  0 

ojS 

—  p 

-IS 

-13 

«|3 

r 

\ 

2°i 

=•1  = 

'■'lo 

^•u 

^■|o 

-■l° 

did 

-lo 

d|o' 

-lo 

^lo 

io 

-lo 

-lo 

Ch|o* 

(E 
UJ 
1- 

1 

sl§ 

■Is 

r-'|o" 

^3 

2I2 

:-B 

0  L-. 

^■1:- 

H:- 

•I2 

s 

". 

dlf- 

:l3 

:-l5 

r-*|o' 

£ 

k'i 

op 

Ho- 

HS 

-p 

± 

vd|o* 

:!• 

op 

op 

vdIo* 

mio- 

-Is 

^'|o' 

=ld 

-P 

1—1 

1 

O 

z 

1 

si  ° 

(0^   £ 

5 

sa 

hB 

5l:- 

t: 

§!:• 

=IS 

inp 

o|S 

-J    • 

sis 

-1:- 

2 

sis 

2IS 

2!:- 

w 

o 

(T    ro 

• 

l^§ 

>^ 

°l! 

p 

lo 

S 

"Is 

p 

p 
|o* 

p 

0    . 

lo 

-l 

p 

|o* 

i§ 

°id 

a 

°l!- 

P 

lo* 

0 
0      . 

I.    2 

o 

2 

SE" 

r-|3 

r~|S 

(^  p 

„|S 

olS 

op 

.|S 

^|5 

O-IS 

J&, 

^|5 

t 

,-,|3 

Jo 

--.p. 

_.'  o 

o'  o" 

-•Id 

-•ld 

-,|o 

o*Io' 

did 

o"|o' 

o*|o" 

—  |o' 

olo 

« 

UJ 

S2 

E„ 

= 

.IS 

.IS 

.13 

.,|S 

=o|3 

_p 

;',|°. 

s|°. 

..IS 

„£ 

-IS 

5 

Ah 

-.1". 

-1- 

_l 

1— 

xi|o 

lo' 

lo 

^^|o' 

1— 

1— ' 

1— 

1— 

f-l  -J 

lo 

»|o 

I-' 

< 

z 
< 

Se-5 

z 

.,13 

oli 

^lo 

^IS 

.,|S 

.,lg 

OsIS 

«|3 

^IS 

—  Lr 

.IS 

r.l- 

-J  p 

olS 

""I  J 

c^|_. 

""U 

1- 

1- 

1- 

1- 

U 

^|o 

<7.|o 

1- 

u 

i_ 

^1:- 

,l 

H:- 

.|:. 

.15 

H:- 

.|:. 

=!:• 

H!- 

p 

H:- 

-J  rt 

H!- 

H:- 

■ 
X 

o 

* 

., 

^ 

<r 

r^ 

- 

^ 

m 

- 

0. 

r- 

- 

.. 

'^ 

» 

t~~ 

oo 

r- 

00 

CO 

00 

r^ 

CO 

•^ 

"^ 

00 

CO 

CO 

1' 

I 

3 

S 

s 

s 

s 

5 

0 

% 

H 

0 

S 

■^ 

fi- 

^ 

^ 

,n 

,. 

- 

^ 

■. 

s 

S 

*- 

^. 

0. 

s 

i' 

o    E 

^ 

•A 

^ 

^ 

r-'j 

■A 

Q> 

.0 

C-i 

■Si 

^i 

•sa 

^ 

j: 

^l' 

jjj 

^ 

Jj 

Q 

0 

d 

0 

0 

0 

0 

0 

0 

=^ 

" 

~ 

" 

- 

"" 

~ 

'J?l 

2 

z 

^ 

s 

s 

1 

s 

Q 

s 

i 

1 

s 

s 

i 

2: 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

is! 

- 

- 

- 

- 

— 

C 

::; 

- 

- 

d 

c 

c 

c 

c 

s  1* 

■z. 

z 

g 

^ 

z 

^ 

i 

^ 

5 

s 

^ 

" 

s 

<=   o 

T3 

0    E 

^  1 

0    ^ 

3  -S* 

\C   -J     T 

^  1 

"^\% 

jS 

il 

r2 

.2  3, 
11 

^ 

-o 

J 

r! 

1 

- 

- 

- 

- 

--) 

= 

' 

- 

•= 

— 

— 

E-5 


or 

w 

IS 

<c 

H-l 

(T> 

< 

o 

H 

Vi 

• 

4 

uses 
uses 

uses 

is 

X  5 

Z  a 

o           o 

o  E 

—  a 
o  a 

5        S           S 

ilil 

:c       s          " 

:2        K           S 

1 

5 

21        51            21 

1 
i 

E 

s 

• 

1" 

:-l   :-i     51 

i|£ 

r^  O        00  O              r-  O 
c|o       o'lo            o|o* 

1    •'^ 

!-l5  :•!:■    t- 

ii5 

•15  ^|5      -Is 

1 

3 

k'i' 

Sl5   sis     ^l2 

Sfo 

1 

il:-  sE    lis 

Ib? 

o 

o     .       °     •            '^     * 

S6- 
2.3  je 

3 

CT^  p           -JO                  op 

o|o'       o|o'            cnIo' 

e_ 

1 

:.|=  =|2    =B 

Se-5 

3 

,g     ,|.        ,|. 

5  = 

=ls  ^1:-    ^1:- 

r 

—             o                  — 

o  J.     .     5 

sIseI~ 

f*' 

■2 

^1 

■          ■             ■ 

•  g  f 

•  J    ? 

5  e  • 

en              3              3                    3 

I  i 

> 

o 

E-6 


M 

(T 

to 

J 

O 

(O 

< 

O 

I 


■o 

• 

g  A 

a: 

< 

§ 

:=^ 

2       d 

2 

d 

2 

g        :i 

§ 

J 

2 

d 

2 

J 

^ 

o  E 

Q 

^ 

^ 

00 

^ 

o 

- 

^ 

•8 

a  3 

v. 

n 

- 

" 

11 

LO 

OO 

i/l 

CO 

^ 

^ 

■7- 

;-, 

X  o 

2 

: 

S 

- 

o 

" 

3 

^^ 

ic-vS 

is  8  5 

■^ 

■* 

^ 

CM 

" 

"^ 

« 

-;||| 

^ 

o 

o 

_ 

o 

<J               o 

o 

rj 

CO 

o 

l?'°SS  E 

- 

° 

i 

c 

• 

^ 

c 

o 

u 

£ 

o 

sS" 

rnl 

a)| 

^1 

-1 

-ot 

■^1 

001 

^\ 

f-ll 

<-j| 

oil 

—  1 

rsil 

—  1 

^2 

c 

col 

•^1 

-*l 

_l 

--I 

r^l 

o| 

o| 

1 

F 

o-l 

ol 

o'l 

o-l 

ol 

o-l 

.;l 

^1 

o 

~ 

. 

. 

, 

1— 

.__ 

JCM 

1— 

l„ 

= 

E 

Slcr 

-  o 

-p 

-1° 

'^.  p. 

"IP. 

'^.P. 

r-j  p 

'"i  p. 

i 

1 

u.  ■" 

olo 

olo 

olo 

o"|o" 

olo 

o|o 

olo 

olo 

• 

lc> 

U          lo 

l(N 

_|c 

M 

-  oO 

-J  - 

^.  ". 

^  - 

o    . 

::h    sh 

op 

'^.  p. 

z  iz 

lo           -ICM 

--'lo 

^ 

• 

-" 

a 

> 

Ir-             lo 

a 

55- 

f-^  o 

o  «- 

6lH 

o 

-J    • 

o' 

.O                 |ri 

" 

n 

fn 

lo 

lo 

1— 

—  —  o 

<y  r~ 

(n5« 

<r     • 

C-l       . 

to 

|o 

|o 

£ 

ts 

1 

'    •  In 

■ 

|o 

|u-> 

lo 

lo 

lu-v 

Ici 

■-, 

lo 

OO  O 

.0  0 

"CO 

o     . 

<s\   ■ 

LT-loD 

(Nl|-T 

c 

<d5  5 

Z 

s 

n 

||o" 

e 

lo 

lo 

lo 

lo 

lo 

|o 

p 

|Q 

o 

° 

o     • 

o     . 

i 

>- 

< 

1- 

lo 

^|o 

|o* 

lo 

jo 

lo 

lo 

2 

S 

~| 

op_ 

-^1^^ 

op 

-J-  o 

-jo 

".1°. 

-l= 

-p 

o«  — 

5 

p 

E_ 

g 

s 

p 

11 

(Q  p. 

;2  **. 

^  ". 

?J  f . 

Sri 

r^  ". 

^  p. 

°  '^. 

S 

z 

,-,|<7. 

^  'C^ 

(-^  -J 

lo 

1- 

<J 

c/: 

o|g 

^ 

°. 

.b 

.15 

J- 

sp. 

:sp. 

.IS 

3  *~ 

U 

CM 

2 

u 

^lo 

'" 

1^ 

■-1= 

E 

3  -- 

o 

I 

^ 

^ 

^ 

M 

00 

ri 

^ 

;-. 

d 

« 

OO* 

«■ 

!-■ 

!-■ 

»■ 

oo- 

»■ 

^=       i."5 

Q 

j3 

o            o 

o 

n 

„ 

^ 

o           o 

OO 

O 

-J 

o 

c 

3 

t      3   •    2    S  •„ 

m            o 

^           o 

00 

0  T5  u  o^  tn 

S   SS£E~ 

-^ 

-- 

r-               m 

" 

-^ 

" 

^ 

^ 

yi     o       —         o 

CHl. 

£• 

!5 

I^ 

' 

■o 

s 

^ 

3 

„ 

^ 

o. 

^ 

3 

3 

o    E 

O    o 

m 

O                   1 

'^ 

•^ 

"^ 

■^ 

a> 

o 

a.            ^ 

'^ 

Ln 

- 

^ 

" 

"^ 

•   o  E 

, 

S 

1 

g 

^ 

■            3 

.  s  •= 

i 

3 

3 

3 

3 

3 

3 

3 

3 

vO 

2  E  • 

■z. 

Z 

■=  S 

m 

" 

" 

" 

" 

-J 

■J5 

to 

t! 

U    C 

-o 

0    o 

■D 

u  -o 

o 

n 

"  « 

C 

c 

^  s 

o 

^ 

iJ    o 

u    E  -o 

1    E 

u:    0 

.  "^ 

-o  -< 

T3 

" 

Q.-a     03 

;  ^ 

9--0 

a.--. 

= 

^ 

'^ 

'-^ 

^ 

- 

~ 

~ 

E-7 


(E 

O 

cq 

< 

o 

H 

1 

i    ,    i    .    i    .    i    .    i    .    i    .    i    ^    i     ^ 

:8 

X  o 

z  2 

S                 S                 °                  S                 °                 3 

o  E 

S^                2                 S                 1                =                 S                5                = 

illi   1 

s            -             s            s            g             s            '^            ;-, 

Total 
dis- 
solvsd 
solids 
inppm 

1 

oO 

;?|             ::|             ^1              ?^              -il              -.1              -1             31 

i    |2 

31           SI           31           2            :-l           51           51           51 

1  i      i»_ 

5l5         S|5         sis         5l5         Sl5         5|5         5S         sIS 

HI         Sl!         Sl5         4          =1          H°          H°          !l! 

iz   HS   =g   N3   i|   Bl   1 

d  ^ 

i  i|5  i^  i:  i:  ^B  ^B  ^ 

J-  1 

g 

^    ;ilf 

=ls       ^P       -Is       i 

^      =l5      Hs      Hs      Hs 

1    §ls 

1    '°^- 

1 

5|:-       °.|^       «l:-       "I!       €■       sis       si:-       il= 

-1:-       :-l5       =1!-       °ls       -lo-       €-       °-l:-       °ls 

> 

°|s       :-g       =ls       H:-       !-l5       :-l5       ^1'       :-l° 

J 

§•      sl^      ^IS      -1^      §1:- 

?£-5 

2 

±-           "1°           s^-           s 

§       ^a       H=       5ls       ^\2 

1- 
o  — 

sif-       H:-       si:-       ^ 

§      H5       HS      H:       1 

= 

1 

:■        :•        ;•        :!■        »•        »•        »•        ^■ 

1     i     s     1     1     1     i     1     s     s     s     1     s     1     ?     1 

it 

• 
*    a. 

i  ?  n  n  1  :  H  i :  ?  H  : 

in 

2   E  1 

"  2| 

1 

o 

1       si        1        .          1       ^         3        1 

"                 "'■                 ^       ^ ' 

E-8 


\ 


• 

DWR 
DWR 
LL 
DWR 
LL 

DWR 
USGS 
DWR 
DWR 
DWR 
USGS 
DWR 
USGS 
DWR 
DWR 
USGS 

X  o 

o  E 

=      s      s                    s                        5           ° 

B  E 

—  a. 

O    Q, 

Z                  ?,        'Z        Z                             3                                   SSi                        ? 

mi  1 

3SSS                             S                                   S3                        3 

Totol 
dis- 
solved 
solids 

SSSS                             3                                   o^                        S 

c 

=  i 
\l 

Z    m 
o-   > 

• 
1 

2 

• 

5o~ 
S2 

:',l               -,l       21       SI                         ;:;l                              SI             :;;|                    51 

1' 

;|           2\     SI     51            ^1     51     Sl          ^1    =1    5l    oi         5|    =, 

3'5C 

^1?          sis   t   5l°                 5i                    Sl°        5i             4 

k  -^ 

:|S         =1!  =|S   ^|5          4  =5   sis  =l5        si        s|5             5i 

Hi 

,|.    ,|.    ,,.    ,|.    ,|.             ,|S    ,|.    ,|.   ,g  ,|.   ,|.  ,g  ,|.  ,|.  ,|.   s|^ 

ill 

^|5         ^|5   =|S   ^|5                H5                    §1^        -Is             ^15 

1 

»l:-      si:-  sl^-  -1:    I 

il            €•     ^B        §1° 

l?s 

d 

> 

€■             4     °i        =1 

> 

:-l:-       :l:-  rjl  :-l!-    1 

:l°               -Is      :i         !-ls 

l_ 

< 

< 

^1!  ^B  =B      ^^  ^1?  ^B     ^1=  ^P 

2     ~ 

H5      :l5  ^1?  H^           Hs             =E      -Is         ^B 

1- 

4         -15  ^1^  H^              H^                 ^       5|5           ^i 

r 

a. 

:■        :■    2    :■             »•               «•       «■          « 

u  i     i^G 

liiil~ 

s    1    i    s    §         §    1    1   1   »   s   1   i  1   :i'   s 

E^ 

"  E 

•       Q, 

1    1 

1    1    ?    1    3         M    M   ?   M   1  1   '  : 

^   1  1 

5  i    1        i            §        1       s       s       s  < 

Mi     i       i    i    i    i    1  i 

s  1 
o 

E-9 


tr  m 

w 

iS    ID 

H-l 

(Ti 

m 

< 

o 

H 

<n 

m 
< 

1      1      i      i      1      1      1      1      1      d      i      i      i      i      i 

JO 

I  a 

S                         3       '                =                =                         =                = 

o  E 

1              s    e;         "         s              ?         ~ 

illl 

5                        3       ?,                £                s                        -                ;: 

°»??  1 

?                 s     z           -.           I                 S           S 

1 

5 

So~ 

3l                    ;^l      ?,l             SI             31                    SI             SI 

1 
i 

E 

• 

1" 

5l   -   sl   ^1   -   ;i   5l   -   :i   :;i   :;i   '1   si   :^   "\ 

a'^uT 

^           sll  =1!       =11       5li           =1=       5l° 

-  oo 

i]                 -i   =|2          -1°   ^l5   :l5   sis          55          -5 

lis 

hI^  eB  ^  €  sl^  ^  il  =IS  i^  5?  r,  t  ^B  H^  ^1= 

1 

c 

• 
2 

k'f 

- 

■1:            Hs  ^Is       ^Is       =1            sis       =ls 

of  ° 

u 

il:-           sB  §1=       si:-       sis           si:-       i: 

3    - 

" 

■^Is           °i  -Is       =ls       -Is           °l=-       °ls- 

s 

si           ^Is  :-ls       sis       -Is           sis       sis 

E_ 
■6Z 

p 

Hs  =ls  =ls  sis  t  Hs       «l:       Si       H:  Hs  sis  =ls 

JE-S 
3  "~ 

=15            €  H^       ^Is       H3            ^15       ii 

E 

,|5            s|:  s|!       .|2       §1:            .15       -Is 

X 

:             :;    2        2        s             -•         »• 

5     2     1     1     1     i     §     1     1     i     i     i     §     i     S 

£ 

■s 
1  1 

2      7      2      2      2      I      i      2      i      2      i      2      2      2      2 

-  "1 

•   o  E 
S   E   • 

M      it      if      1      i  1      i 

o 

1                     1 

E-IO 


! 


3  "^    *" 


< 

DWR 

uses 

DWR 

uses 

DWR 
DWR 

uses 

DWR 
DWR 
DWR 
DWR 

uses 

DWR 

uses 

is 

Z  o 

2  a. 

=     = 

1  ^ 

£             ?                   =            §                   ^      s               ! 

ill! 

?<                   :;                            S                  -                             Si 

o:|f| 

?                  '.:                           ^                 !                           =2                     :-; 

c 
• 

5 

So" 
S!2 

SI                 51                          ?.l                -1                          51       SI                    -;i 

1 

i 

E 

V 

• 
1 

• 

1- 

5l     H     5l     51           l\     21     :l     51           5l     51     SI       5l     51 

i«r 

5l5         3l5               5lS         5ll               5l5   =1!           4 

ill 

t         5=               :^|5         Sl5         H»   5l5   5|5            -15 

o  •  — 

^5  ^l5   5|:   HS   ^li^   d  1?  ^1?  :l5   ^l5   ^|5   ^|5   =1!     ^l5   € 

1 

1 

i 

3 

•|5          5l5                i|5          5l5                5l5   ^l5            ^Is 

o  o  O 

■-J 

=1?      i^          ii      t          t  £        a 

l°8 

- 

4      4          4      4          4  4        4 

1"- 

< 

4      4          4      4          4  4        4 

E_ 

a. 
< 

4  4  4  4      n  S5  ^15  =l5           ^1^  =1^        ^1= 

3  * 

Hs        =1=             =ls        -1^             ^1:  Hs         ^1? 

1- 

5 

=|5       ^15           t       '4           A:  4^        =l5 

i 

:■        ;•            :•        «•             :d    :■          »• 

Specific 
conduct- 

(mlcro- 
mhos 

S     S     5     °     !     1     i     s     ^     5     S     3     i       s     ^ 

.2^ 

• 

^      ^      ^      ;,      ^      ci      ^      =;      <^      ,i      2      -;      -;        H      ,; 

III 

C        Q 

IS            5            11            i     S      8      i            11 

M    i    1  i    i  s  !  i     i  J 

1 

o 

1^     ii     k  ii     L  it  li  !i     pt  1? 

w|         11         ^1   ^1         H  11  =1  =1         ^11  ^1 

E-U 


1 

< 

iiiiiiididiiiisi 

X  S 

<J  E 
z  o 

J,                                ^                                 o                                 =                                 o                                 -»                                 ^               C               J 

o  E 

5            s            5            §            =            s            H      =      f. 

ill! 

-            s             s             s             s             s;             ^s- 

=             g             1             s             r.             ^             =      S      i 

• 
o 

So" 
(ii5 

;:|                31                 SI                 :i|                 J!|                 f.\                 ?'.l       s|       31 

i 

i 

• 

=1     =.     5l     -     Sl     51     -1      -1     si     =1     51     -     il     SI     ^1     Si 

o«^ 

=1°          =i          Sl°          5|S   5|5   5|°          5ll          5lS   sll   Sl 

1    •'^ 

-  So 

-5 

H5          -Is         =l5         °l!          =1!          -g          =15    -B   ^13 

6l5 

5|5   HS  H^   ^IS    -12   =l3   =0   HS   HS   €   2l5    -15   Hs   =|5   -Is   € 

c 
• 

1 

3 

■Sow 

- 

t      sis      ^Is       =i       sl5       sis       ^Is  sis  -S 

slg 

«i5 

'-J 

^\:      ^       t       ^Is       lis       Hs       ?ls  lis  !ls 

l?S 

s 

=ls      °ls       =ls-       sl5       sis       =ls       ^Is  =ls  °ls 

1"- 

s 

:-|s       sis       sP       -Is       sis       sis       sis  sis  sis 

E_ 

■52 

1 

.|2      ^B  Hs  t       ^Is       ^Is  sis  sis  ^Is  Hs  Hs  ^Is 

Se-5 

2" 

=a    H?     -Is     =is     -Is     -Is     ^a  -1°  Hs 

1- 

5  ~ 

.|!       H^       ^Is       =ls       =1=       sis       H:  ^Is  ^1! 

^ 

S           "            S            S           2            S            S3S 

S  o5 eI ~ 

s      s     °     S      s     s     1      s     3     !     §      =      S     5      5     i 

ft 

If 

—     • 
—    ?    ^ 

•   o   E 

1   E  • 
"  2| 

ii             3             i             I             I             1             j             ss 

1? 

c 

C 

^                             c3                              ^                             z                              Q                             <                             3                              >o 

E-12 


< 

I  s 

o  E 
i2 

-                   -                                    S                            ^                             -                   ;J 

1- 
i2  ** 

s             ^                         s                    S                    S             § 

ill! 

S3                           s                      ?;                      s              y 

B         s                s             i             i         i 

• 

£ 

So~ 

SI                 SI                                 SI                          =1                          21                 SI 

li    F 

;•!    H    :;i    :-i               :-l            :-l            :^i        =\ 

sis          :1s                    3|5                Sl^                2l5          -1 

:i5        -Is              ^Is           ^1^           =1!       =ls 

S  5 

2|S    -15   ?a   5l!              Sl5   sis   «B   il:   Sl^   si:   Sa   1 

§  il^  s^ 

-: 

•|5      si 

Hs       =15       ^B     ^a 

1    H? 

5 

^^       »ls     J 

gi:-       sr-       sr-     si^ 

1      J^§ 

s 

'^Id                    ^|d                Q 

-Is           -Is           ^■Is      4 

3          SE- 

"> 

:-ls           :•!           ::;lo       ^Is 

£ 

< 

z 

i:  t  s?  is  =§  i§  ss  1^  sa  IS 

2 

:^|5       5|                ^15            ^1^            H^       H^ 

i- 

•15       ^1                ^1:           ^B            HS       ^0 

^ 

:•        5                »•             »■             s        «■ 

specific 

conduct- 
ance 

(micro- 
mhos 

ot25*C) 

S      o      .      s                 1      5      1      g      1      S      1      1      i      1 

e!^ 

If 

1      I      1      2                1      ^     I      1      1      M      1      ^      ! 

—     "O    2 

Hi 

Mi              i       i   i       i   1       1 

s| 

■=^             ^  ■%                            «;•§             Q«o-§             Q---5-3              >-•§ 

E-13 


f] 



>." 

°i3 

< 

__, 

i 

_j 

g 

__, 

g 

J 

g 

.J 

1 

_, 

g 

J 

g 

§ 

g 

,-] 

^ 

^ 

So 

d  E 

o 

o 

^ 

o 

^ 

^ 

^ 

2  a 

CO 

s 

- 

X  o 

p  E 

^ 

^ 

CM 

c^ 

^ 

o 

« 

^ 

^ 

*" 

<■ 

-» 

^ 

fn 

-3- 

<f 

« 

cn 

s=ii 

rj 

f^ 

n 

Q 

CM 

_^ 

rn 

o 

^ 

(-J 

SSS5 

<r 

in 

en 

■^ 

en 

.n 

0-. 

■* 

in 

_  ,  -o"  E 

S"  >-  g 

o 

00 

00 

o 

o^  o  o  ^ 

" 

CM 

" 

" 

o 

O 

^ 

OD 

■D^ 

• 

3 

« 

oO 

rol 

•^1 

CMl 

f^l 

-*! 

-•1 

--1 

cn! 

-1 

<rl 

W  — 

g_ 

0| 

^1 

^1 

^1 

"-I 

Osl 

^Cl 

^1 

^1 

• 

• 

• 

5 

<s- 

-1 

oi 

ol 

-1 

-1 

-1 

ol 

=  t 

s 

|(N 

1— 

E 

5:f  ET 

o  U- 

"1   ° 

^.  ° 

«^  o 

■VP. 

^  o 

-JO 

^i°. 

".  ~. 

E 

oi 

\Z*~^ 

(nIo* 

o|o 

o'lo 

d|d 

did 

o'ld 

did 

old 

did 

s 

w 

oo|5 

|o 

°l- 

in  p 

olS 

-IS 

-IS 

l§ 

^K 

^ 

c 

|o 

°  o 

"  d 

--'Id 

"Id 

-u 

°ld 

'^'d 

a 

1 

3 

o  »  — 

|o 

loo 

[O 

l_. 

lin 

Im 

llA 

1— 

lu-l 

ICT- 

[u^ 

l<T 

lin 

in 

IcM 

IsO 

Z^u 

r-  O 

•oho 

<t\  • 

O      • 

cn    . 

'" 

1- 

^|m 

ICN 

^l. 

" 

^   QO 

-|r> 

cmI'O 

5 

^1- 

^ 

.is 

o|S. 

.|S 

jo 

„|S 

si" 

3P. 

>n 

-T 

ols; 

|o 

-W 

s 

1   «  '-r 

^ 

o  o  O 

-no 

O 

.    . 

i 

03  J3    5 

7 

^ 

2 

-Irj 

■^'^ 

^1^ 

^|r^ 

in|o> 

"^ 

- 

*T 

mlin 

cmI-j 

O   m       ■" 

|o 

|0 

lO 

|c> 

|o 

■e  "  O 

S 

o 

C> 

p 

° 

o     . 

o    . 

o      . 

0) 

2 

U          " 

|o 

|o 

|o 

lo 

-JIO 

|o 

lo 

< 

|o 

-olo 

«£  — 

> 

o->|0 

\o 

1- 

|r> 

1^ 

1- 

1- 

&. 

1- 

ICM 

o  o 

-JO 

1^"^ 

_: 

olo 

o'lo* 

-id 

did 

dld 

did 

1 

-J  Id 

m 

E„ 

B 

s 

lo 

\^ 

loo 

P 

p 

< 

O  0^ 

fn  00 

tn  kr 

^  o 

(N  k- 

nk 

in  o 

in     . 

-T    • 

o     . 

o    . 

CM      . 

-il« 

1'-' 

-k 

(M   O 

cmIco 

ot\^ 

-J   00 

g 

"^ 

"• 

' 

c  E'5. 

3 

S'-s 

CM  k 

m     . 

-J  L; 

s'" 

'•^ 

colo 

1" 

If-l 

[<r 

Im 

—  |a^ 

1-3 

E 

if-i 

r^  CO 

O  O 

o*     . 

5"^ 

-k 

lo 

k 

ICM 

'" 

k 

k 

-Ico 

k 

X 

Q 

u^ 

(M 

IN 

r-, 

CO 

_ 

o 

O 

„ 

«)■ 

rC 

00 

CO* 

O 

f^ 

OO* 

OO* 

OO 

m 

«  i        '         o 

^    "  «  o  «« 

o 

o 

o 

-  -i  S  o  °  to 

CO 

o 

-J 

o 

r» 

en 

o 

-J- 

1 s'5^5 

■-' 

'-' 

*-■ 

"■ 

— 

'- 

(-1 

au. 

E  « 

H- 

T3 

o    1 

OO 

Jn 

OO 

JQ 

CO 

CM 

OO 

In 

O) 

C^ 

CO 

s 

00 

J> 

o 

vD 

•^ 

c^ 

^ 

^ 

J^ 

c^ 

•k 

^ 

•" 

^ 

^ 

^ 

J, 

i 

J> 

^ 

-D     * 

<r 

1   g  E 

2 

o- 

1 

g 

% 

a. 

s 

^ 

i 

*       t      § 

S 

■^ 

I?; 

'^ 

^7 

'I 

*? 

*v 

3 

3 

3 

3 

3 

3 

3 

5  E  1 

i 

^ 

::;^ 

^ 

•z. 

c   o 

-J 

•sT 

-J 

■^ 

»| 

^ 

a: 

2 

5 

y 

o 

^ 

u 

S 

J3  (. 

^ 

" 

_.  g 

£ 

«  o 

00 -H 

a>  4J 

IE 

U    iJ 

C   " 

is 

o 

a:  w 

00     U) 

a«  m 

-1 

^   E 

&,*  i 

a:   M 

-)  i 

1 

X,  1 

u    o 

"  t! 

t     0 

^  -o 

=^ 

o 

^ 

° 

= 

i 

s 

c§ 

^ 

E-14 


^ 


T> 

• 

a: 

IX. 

< 

i 

2 

g 

g 

i 

2 

8 

g 

= 

B 

2 

i 

2 

^ 

<jE 

^ 

^ 

^ 

^ 

_, 

» 

_, 

^ 

o 

t^ 

3 

is 

z  S 

u^v 

- 

'^ 

r^ 

- 

" 

o 

g 

o 

" 

o  E 

_J 

^ 

^ 

„ 

^ 

^ 

o 

o 

j> 

o 

X  5 

o  a. 

s 

S 

° 

" 

o 

- 

- 

^ 

s 

3 

^ 

s 

" 

ill! 

- 

s 

;:: 

S 

s 

?i 

S 

5 

- 

5 

i 

En 

?i 

- '  ?5  6 

t 

s 

« 

« 

s 

o 

-J 

- 

° 

g 

S 

5 

S 

l*sil 

" 

- 

- 

■=. 

c 

• 

2 

;; 

c 

u 

• 

£ 

o 

o'T^ 

oO 

—  1 

f-j| 

-^1 

°l 

°l 

^jl 

<-ll 

^1 

rjl 

!n| 

f-i| 

ss 

vOj 

TTj 

c 

r^j 

p-i 

os: 

• 

. 

■ 

1         |S 

ol 

ol 

ol 

ol 

ol 

ol 

o| 

o| 

"' 

-1 

--I 

""' 

-ol 

1^       S?C 

- 

§ 

-1°. 

-1°. 

Jo 

~.|°. 

<r  p 

f. 

".p. 

-IS 

".R 

mo 

-p. 

"Ip. 

e  t     ;z  "^ 

=' 

° 

o!o 

olo 

olo 

olo 

o*|o* 

olo 

olo 

c'lo' 

o'lo* 

o'lo' 

olo 

olo 

•  **       •" 

1— 

j— 

loo 

|Ov 

.0   0 

^  Ka 

oo  ri 

^  KD 

«   •-       ^  o  O 

*    * 

°°.  ". 

t^\  • 

~t\  . 

t    •           *"  — 

lo 

lo 

lo 

lo 

olo 

lo 

lo 

lo 

olo 

|o 

olo 

a   > 

3        o  •  — 

r~|S 

^l« 

<i|r-! 

^IJ^ 

cols 

|-j 

r~|S 

_-  Lj 

tnlPi 

sols 

-olS 

-Is 

—  -J 

•    s=5 

|o 

-u 

'" 

'" 

°°U' 

!-■ 

t-iico 

" 

" 

.-I  CO 

'  •«« 

l-o 

r.. 

|0^ 

Ico 

loo 

|a> 

£       -5o9 

■.DO 

,i°tf> 

5  r  • 

lo 

<!■ 

c^|<r 

•J 

•      i;"^ 

lo 

lin 

,^ 

lo 

1^ 

if- 

IJJ 

jco 

|<T 

1^ 

It) 

K 

lo 

»  o 

o     . 

3n 

o    • 

£      fflix 

'? 

fsjU 

r-jU 

<ii« 

-'1— 

rg|<T 

csltn 

nlu-1 

■* 

o-ijCO 

cnj— 

U-.ICJS 

<rlco 

o 

CO. 

-I   ^--J 

^ 

lo 

io 

|o 

lo 

lo 

lo 

lo 

lo 

1° 

lo 

12 

|o 

|0 

> 

o 

o  r- 

o  ° 

o  r- 

op 

o 
o     • 

o° 

o     . 

S 

o  ° 

o° 

°  r* 

•        °  °  y 

-J 

|o' 

|o' 

to 

lo 

lo 

|0 

lo 

^ 

to 

to 

lo 

|o 

lo 

Mil 

Polos- 
(K) 

< 

1 

sl°- 

olo 

f^  o 

o'lo' 

_.  o 

'-p. 

—  o 

—  o 

C^'lo 

o'lo' 

3 

:■!! 

^  o 
-•'to' 

^  O 

:-l°' 

"Is 

E_ 

3 

o 

|~T 

2; 

■52 

s  h- 

S  r  ■ 

3  p. 

^  p. 

S  r. 

s  p. 

Sri 

sb 

S  ■". 

?^  r. 

5  r. 

—  o 

IS 

'" 

\m 

u 

1- 

'" 

'" 

1- 

CSJ    _-. 

■"" 

-en 

"- 

Se-5 

1.-^ 

i^ 

icj. 

1^ 

1- 

1- 

1^ 

{^  o 

O  r^ 

<T  O 

a 

-'U 

n<; 

^u 

-Ij 

"'U- 

^U 

<T      - 

^U 

"U 

'~U 

"U 

i  = 

1^ 

IO 

K 

1-cr 

1^ 

K 

r^lS 

!■" 

a^l^ 

s  . 

CO      . 

(3~ 

\^ 

u 

'" 

'" 

1- 

'" 

"''" 

-|M5 

'" 

" 

X 

.^ 

^ 

^ 

o 

,-, 

tM 

o 

„ 

o 

C7. 

c^ 

r- 

". 

■^ 

r-' 

rJ 

^ 

CO 

oo' 

co' 

oo' 

oo' 

co' 

c-' 

oo 

f-' 

co' 

y  -     .     C 

OO 

^ 

^ 

Q 

JJ 

o 

^ 

O 

o 

-3- 

o 

S   gSEE~ 

" 

"^ 

CM 

CM 

au. 

E* 

•  c 

■D 

•    a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

s 

S    E 

o 

O 

o    o 

'^ 

- 

'^ 

•^ 

■^ 

'^ 

-^ 

■^ 

'- 

-^ 

'^ 

'^ 

^ 

—  "2  ^ 

:£ 

^^ 

n 

_^ 

„ 

^ 

_ 

•   o  E 

o 

o 

^ 

»   -   g 

p 

S 

<! 

fl 

-■ 

CM 

c^ 

•■^ 

^ 

'^ 

-^ 

"7 

«   • 
-    1  1 

^ 

2 

3 

3 

2 

3 

3 

s 

3 

3 

2 

3 

3 

3 

5 

s 

S 

s 

g 

S 

g 

g 

- 

^ 

^ 

- 

CM 

0 

w 

-D 

1 

.a 

S.        o 

^ 

5 

-S 

i 

^ 

■J 

■o 

g 

w  S 

o   ° 

JS    -rf 

> 

^    tJ 

O    4J 

«         " 

eg   u 

S  " 

S  to 

o 

_-    M-D 

L>    «  13 

s  1 

a  u 

a  « 

°  t 

(A    « 

Z    » 

^  2 

£  .2^ 

^  S.S 

"    Sl 

.  -O   T3 

jt  i 

•Si 

DO     1 

<i 

o'i 

«  1 

u:  i 

to    u 

s  i 

■M    nj 

41   T> 

Q     "^ 

eg  T3 

-o 

■o 

,  "^ 

■o 

.  "^ 

%  "* 

£    T3     -1 

.  "^ 

l-j 

^' 

U. 

"^ 

"- 

" 

" 

"^ 

< 

Z 

'■Jl 

■^ 

ll: 

I 


E-15 


■o 

• 

c  ■** 

^ 

« 

o 

O 

O 

u 

u 

o 

o 

u 

U 

O 

o 

< 

g 

g 

w 

^ 

W 

:3 

£) 

o 

3 

w 

s 

O 

3 

s 

^ 

o  E 

a> 

00 

-4- 

^ 

^ 

^ 

CO 

o 

^ 

o 

^ 

o 

o 

5o 

z  2 

•o 

1" 

o  E 

Q 

^ 

■£■ 

■X) 

o 

o 

^ 

^ 

30 

CM 

^ 

^ 

X  a 

o 

*" 

^ 

<. 

<T 

og 

<f 

OJ 

■^ 

:c 

~ 

m 

" 

" 

" 

iz-oe 

o 

<rs83 

" 

C-J 

ri 

^ 

CN 

■^ 

(t 

o. 

^ 

•^ 

'^ 

^ 

,  -on  E 

oi.;^  a 

<T 

m 

-J- 

f-           W  !•._ 

<N 

r. 

CS4 

^ 

c 

o 

So' 

>o| 

^1 

^1 

^il 

r--l 

^1 

ol 

=■1 

ml 

ro| 

ril 

t~-j| 

-3^1 

ml 

ml 

ml 

ml 

c-^ll 

cmI 

c;52 

O" 

^  I 

vn 

-"■I 

-•l 

ml 

C-1| 

ml 

ml 

•Jl 

ml 

ml 

cmI 

cmI 

o 

1" 

^"' 

ol 

ol 

o! 

=>| 

ol 

ol 

ol 

o'l 

ol 

o'l 

o'l 

o'l 

o 

E 

|m 

, 

1- 

lo 

ICJ 

|o 

P 

|o 

lo 

|o 

|o 

H 

H 

= 

SfuT 

'^.  ° 

'^.  P. 

(N  p 

op 

op 

op 

olo 

op 

op 

op 

op 

•-•1° 

—  ° 

E 

o'lo 

o'lo 

o'lo' 

o'lo' 

o'lo' 

o'lo' 

o'lo 

o'lo' 

o'lo* 

o'lo* 

a 

• 

**■ 

« 

1  oo 

i^  ~". 

'^.  p. 

"^  p. 

^.  "1 

2  H. 

lA   o 

'''.  r . 

^Jo 

-ojo 

S  r . 

—  p 

—  p 

'^.  p. 

Z  ^  2 

o'lo' 

o'lo' 

lo* 

cm'Io* 

— "lo" 

^ 

? 

" 

a 

> 

5 

'    _„ 

<£> 

1° 

ICM 

1^ 

o  « 

p 

CM  Is 

o  o> 

lo 

1— ' 

1^ 

Im 

lo 

-^■or; 

<t  O 

-■as 

r-  CO 

6:B 

PI      . 

<t\  • 

o     . 

cmI^O 

(-jIoO 

lo 

lo 

^ 

"^ 

m 

'4^ 

Ics, 

1^ 

O^ 

io 

\^ 

IvD 

Im 

1- 

K 

lo 

jCM 

« t^ 

o     . 

-tc^ 

|o 

|o 

jo 

lO 

lo 

|o 

|o 

J!! 

s 

• 

L  £  "^ 

J 

lu-l 

■J-    -J 

■^ 

<rb 

O    CM 

03   r-. 

^  No 

>J3     . 

O       . 

00      . 

cmI^ 

I-- 

CS||<J 

cmI-^ 

cmI^T 

cmIvt 

1 

■O   ^ 

— 

;? 

l|o" 

-J 

|o 

|o 

3 

lc 

■^ 

|o 

■  ^ 

|f- 

|o 

■^ 

1^ 

lo 

|o 

Im 

p 

-J-  p 

o  m 

• 

O        ~' 

|o 

|o 

< 

|o 

|o 

|o 

|o 

|o 

|o 

|o 

|o 

jo 

|o 

jo 

;« 

2 

*«£  — 

l-^ 

< 

p 

p 

p 

1^ 

I-* 

I-- 

< 

SIS 

<r  o 

"Is 

"io- 

~'|o' 

-^'lo" 

"Is 

op 

:^io- 

O  o 

-4^  p 

r^  p 
-h'|o' 

E_ 

g 

3 

p 

lu-. 

■6Z 

< 

O  m 

op. 

o     . 

I<>J 

-I<r 

--l-j 

>* 

< 

-■ 

— 

?E-5 

^ 

im 

?-S 

3 

r^  kr 

—    sO 

o  o 

-3-    . 

CM       . 

a 

"■  ^ 

|r- 

tuA 

Icvj 

CN   O* 

1- 

|!-^ 

1- 

|m 

t- 

1" 

p 

E 

-  "S 

p 

p 

-  y 

0^  Uj 

^p 

o  p 

m     - 

<3  ~ 

r^ 

" 

-II^ 

U 

1-^ 

ir. 

E^ 

Irg 

--1^ 

m 

2 

|m 

IcM 

1- 

1- 

^ 

<> 

<TS 

^ 

^ 

» 

m 

m 

o> 

o 

^ 

O 

^ 

o 

rJ 

r-' 

QO 

O) 

rC 

di 

03 

r-' 

oo 

aJ 

CO 

« 

aj 

u  ^     ^  ^  G 

r^ 

OS 

-a- 

r^ 

CO 

o 

y     -O    O     O^     « 

-J 

S  So  EE  ~ 

-3- 

«    «      -       o 

au. 

Eo 

*"  " 

TJ 

• 

o   1 

2 

° 

i 

i 

2 

2 

i 

i 

2 

i 

i 

2 

2 

- 

^ 

^ 

-i 

o 

^ 

^ 

o 

o 

si 

o 

si 

o 

—       ?     ■fi 

*   o  E 

§ 

b 

< 

£ 

o 

'  -  i 

5 

m 

•   • 

r 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

S   £  • 

** 

t^ 

rvj 

" 

" 

(M 

(M 

CM 

CM 

CM 

(N 

CM 

CM 

(M 

tS 

c 

T> 

D. 

00 

< 

C   T3 

5  I 

Ji  -- 

C 

>             — 

>4      V^ 

3      «    -H 

X  >-■ 

s:  u  w 

o   ra 

3   ra 

m 

0    a 

o 

u     00 

n   o   CO 

QO 

IS)     DO 

to     C     (J 

s:    w 

3  e 

Ol   tJ 

tn  -o 

M  -o 

a-        M 

S  §  "c 

(U  ■-*    c 

CQ    O 

a,  c 

<     1- 

i 

-o 

T) 

S   ""^ 

■a  ■-- 

c  ■- 

.   ■-■ 

-   o  ""* 

§- 

x  -o  ■-< 

.  "^ 

"o  ""^ 

< 

E 

oc 

^ 

< 

<  o 

tn 

X 

o- 

■^ 

<  t/) 

H 

E-L6 


r 


USGS 
USGS 

uses 
uses 

LL 
LL 

USGS 
DWR 
DWR 
LL 

DWR 
UUR 
DWR 

DWR 
DWR 

If 

X  o 

2  a 

=          g          ?         1          =              =          2         S         1                                              3 

2  1 

O    Q. 

;          "       ■-;       1       jj       =          ^       ?,       i       S                                 S 

illi    1 

3           S        3        S        S        S           3        3        3        S                                      -; 

Totol 
dis- 
solved 
solids 
inppm 

=           S        ^        §        3        ^           £        S        1        g                                      s 

• 

oo 

w!2 

?,|        SI     SI      sl     ^1      ?!i        SI     ::|      SI     ?,l                             ?.l 

i 

c 

£ 

• 

|s 

51       51     51     a     51     51       51     5l     !;|     51                         5l 

3?ir 

-Is          -Is      o|§      olS      -,|3      -|5         -|5      ..j5      .-IS      ^|5                                           -.Is 

=  1=            olo       olo       olo       olo       olo            olo       oio       olo       olo                                                      =lo 

1  •'^ 

:|5     =|5  H5  HS  ^l5  sl!     sIs  sIS  ^D  ^         ^l5          ^l5 

o  •  — 

2 

H!    -4  =d  sB  sl5  ^1^    ^  ^  ^  1 

!  H5  HS  H?^    ?I5  sl5 

c 

S 

? 

s 

'  2  rT 

s 

=l5    ^|5  ^t  ^t  -B  H5    ^1:  Hs  Sl5  i2                   §1S 

e 

t    i:  t  sis  lis  "i!    sl5  sg  1 

5  sB                a 

5    " 

5 
< 

^l5    H:-  -1  °l  :-l3  =11    S  °i  °|5  °ll                =1! 

5 

o|2       .,|g    0.1=    ol:::    »|S    -IS       ~|2    o|g    -1^    =13                                -Js 

^U               rj|o         ^lo         J)|o         olo         t-ilo               r-jo         <->|o         -|=         -|o                                                                  "il- 

E_ 

■6Z 

s 

H5    =ls  ^K  ^Is  H=  Bis    il:  bI^  ^I:  ^               ^ 

?E-S 
2 

S 

=|5    -5  Hs  Hs  ^|5  -Is    ^B  -15  ^B  ^IS                ^^1^ 

1- 

i 

^15    5p  .|^  o|^  lis  .|^    H^  ^1!  ° 

i  5l^                =IS 

s 

'^        »      -»      -      -^      ^        "      '■'      "1      "                            ". 

„•            „•            »•            »■            »•                 =0-            »•            »•            ^• 

Specific 
conduct- 

{mlcro- 

mtios 

0125°  Q 

S        S      g      §      1      S        1      1      i      1      £      i      3        11 

ft 

S                    S        3                 S                    3 

• 

O    a 

1    I  I  l  l  I    I  I  i  i  I  I  i    ,  I 

•   o  E 

I.' 

^  1 1 

5    §      5    5    i    1    i      3    !    i    1    s    s    ^      f 
^1     1    §    1    1    2     i    §    i    i    §    1    3     ? 

O 

I     .        Li         J       J. 

:ia          :E   -S    iE  IH   sa   fS   .S   ^?    :i   ^      £||   H 
11^    2      II    11    IH    ill    II    II    II    S|    II    1      11,    £^ 
<          ;•       ^       :;       <       ^          4       -       j       -■       "       £       £          r: 

E-17 


iS    to  m 


< 

uses 

DWR 
DUR 

DUR 

uses 

DWR 
DUR 
DUR 
DUR 
DUR 

DUR 

S8 

I  s 

s^                                                1                     S                                 ~°                                 " 

P 

<r                                                             g                           3                                          ^                                          '1 

ill! 

-                                                             ^                           ^                                          ^j                                         ^ 

3                                        1                 S                           3                           S 

5                          fi53lHa££     5<5S.-CS£ 

;^i2 

;:!                                 -1              ^1                      =1                      -1 

i 

E 

c 
• 

|s 

SI                          51           si                 5l                 51 

5b                        3b         5ll                3b                3b 

1    '"^ 

ill 

Hs                :;b      -5      :b  -b           -b 

m 

3 

^1^  ^.  it.  n  n  n  i^  si^  ^is  ^1^      ^1^ 

c 

1 

5 

C 

1 

ui 

.|2                        .|3          .p                .|^                5B 

ill 

£ 

J 

sis                H3      sB          §b          sb 

5°o 

£ 

-^ 

°b                         °b          "b                °b                °b 

SE~ 

s 

:-b                 :-lo-       :-b-           ^l-           ^-b- 

3 

.p           ii2     ^6       ^a       ^15 

3  * 

>- 

s 

§b                »:      ^B           H=           N5 

1  _ 

§ 

H:-                 s 

J       sb           H^           ^ 

I 

O                                                                                    r~"                                     » 

1   1  g    1  1  1  1  i  s   1          ^ 

|2E 

3 

3        3           3                 3                 2        ?        .                           1 

!    i    i     i    !    1    !    i    5    i             ^ 

15! 

52         ill         1         ii 

§3                   222                  2                  22 

O 

Is                            111 

E-18 


r 


w      2 


cr 

to 

frl 

e> 

u> 

t-I 

u. 

cq 

o 

< 

H 

So 

< 

1                      11                   1                   i                   i 

1" 

I  o 

^1 

;£                                             S                              3                               S                               3 

o  E 

S                                        S                           S                           S                           S 

ill!   1 

s                            s                   s                   s                   s 

Totol 

dis- 
soivod 
solids 
in  ppm 

s                               S                     5                     5                     S 

• 

• 
5 

5;5iH<t;££S              5331  hS££     5331  h5££     S3£fiH5££     ^^Si^i^i 

So~ 

-\                                     21                         21                         21                         21 

E 

1 

i 

• 

P 

Sl                        5l                5|                5l                :\ 

ifg 

Sb                         Sb                Sb                3b                55 

;l:             *  2l:           :!            :B           S 

|f§ 

H!            .|^  .B          H2          ^1?          =^1^ 

3 

iff 

O 

.|5               .\l          .5          .|5          .|^ 

si  ° 

S 

sa                5IS          £          i:          ^ 

1  =  8 

3 

III                =]:•          4          4          S- 

< 

:•!:•                 :;lf-           t           4           ^b 

-6Z 

3 

.|^               ^b          H=          ^b          ^b 

2  *~ 

i 

^b            =B        ^b        Hs        ^b 

i~ 

S 

sb                4           4           4           4 

5 

I-                                          2                             "•                             2                             ^ 

Spscific 
conducl- 

(mlcro- 

mhos 

0(25*  Q 

g                                1        g                            2                             =                             1 

It 

^                                                                                                 Si                           3 

3                              ?        S                           .                           I                           2 

_  -o  2 
•  1  1 

sl  I 

2  6* 

E        2                                                                        5 
3                                                                             -^f 

S  5 

E-19 


4 

1        1 

i 

i      i 

i 

i 

i      i 

1          1 

1        1 

1 

JO 

0  E 

s 

= 

° 

-- 

-J 

3 

s 

^O 

0  E 

X   O 

E 

? 

2 

?, 

::: 

:s 

2 

ill! 

3 

5 

3 

3 

S 

~ 

" 

,   T>»  E 

_ 

^ 

Cf 

,r, 

^'SSc 

" 

■°, 

c 

01 

01 

01 

0 

ol 

o 

o'l 

oi 

oi 

o| 

£ 

¥^°'°'°'o°'°'|g 

m 

ffl 

a 

ffl 

a 

O 

yo 

sl 

?.l 

SI 

Z\ 

oil 

21 

::| 

9 

S" 

=' 

^1          ;l 

-.1 

-cl 

=  1 

" 

ol 

I 

« 

3~t 

2I 

^1^ 

-7  b 

-'lo 

0*1  = 

o'lo* 

o'lo" 

;'ls 

•'Pi 

olS     ,.13 

-.l?s 

.-1I2 

|<r 

^is 

_l£ 

r-lo 

- 

■^ 

ze- 

..-lo-       ^-U 

.•Ic 

-d'Io 

»U" 

r^lo 

<ll= 

m|o 

= 

i  •— 

Ici             |./i 

-lis 

col-         ^|J5 

to|5 

C-llS 

olo       ^ 

S     cj-te     o|3 

• 

fie  2 

'- 

■"IJ         ^|j 

^1- 

"^IJ     ■^IJ 

"1.-; 

~u 

"Ij     " 

0         Sloo'         J^U 

■'I- 

s 

420' 

'-J 

^B 

-!:• 

3^. 

^|:- 

"B 

"B 

"B 

c 

s 

l_  *  1^ 

-' 

»|S 

SIS 

., 

5 

olS 

-c|2 

c-l;: 

gls: 

£ 

(D^  5, 

d 

M 

-U 

CO 

n 

sU 

2U 

X 

-U 

2 

||o' 

> 

3 

4 

4:- 

3|:- 

10 

=i 

4 

°l' 

»E_ 

' 0 

< 

op 

.nlS 

colri 

C^IS 

olS 

^IS 

•^1°. 

f"" 

rJlo' 

-|o 

Colo 

-lo 

r-ilo 

(M|0 

-lo 

E_ 
■6Z 

.l» 

jr* 

Ko" 

SI    CN 

,g 

=1; 

=11 

2  '*"' 

1 

H:- 

°B 

-Is 

.1= 

0  >£) 

* 

=E 

E 

^ 

_ 

1^ 

1° 

1^ 

|0 

u  2 

mo 

sp 

5  p. 

S  *. 

3  "• 

s  P- 

5~ 

u 

'- 

'" 

u 

'" 

" 

J. 

_ 

^ 

^ 

c^ 

_ 

r. 

cs, 

"^ 

a 

»' 

co' 

=0 

CO 

00 

CD 

^i.^s^ 

c 

-, 

- 

0 

0 

<r              J3 

-               - 

s     s 

3 

S   §S  EE  ^ 

- 

-' 

"          "^ 

*-  " 

1! 

2     3 

1? 

.    =? 

3 

! 

3                 CO 

3        ? 

3        2 

^ 

^ 

a- 

o- 

■" 

^ 

a. 

" 

1  s  1 

^ 

= 

£ 

2 

a 

a 

2 

i 

C 

s  1 1 

£ 

3 

2 

3 

3 

S 

3 

3 

3 

"  ° 

^' 

-J 

■^ 

■^ 

^ 

" 

" 

(Q     C 

^  J 

^.  ^ 

^ 

„  §S 

•0  c 

« °  0 

„ 

«     "     § 

■u  - 

.fl  ■- 

s. 

il-i  1 

N    U 

U      M    'u 

2. 

£   .ii    li 

> 

3.  « 

0  u 

<s  a 

s  s  a 

°..a 

.    S 

■   -D 

51 

SSI 

"^.^ 

•0    -H 

■0    -^ 

■  •S 

= 

-= 

- 

< 

"^ 

< 

""■ 

E-20 


I 


< 

ill 

ill 

1      i 

=3                   C 

i 

3          s 

1                     1 

SR 

z  S 

= 

i 

2 

0 

;; 

X  o 

~ 

s 

s 

■^^ 

- 

i^-oE 

r.. 

r-4 

^ 

00 

-:» 

5S83 

■^ 

,  -ox  E 

3 

s 

s 

r. 

:; 

3'gSE 

" 

^ 

01 

g 

ol 

° 

0 

°.l 

o 

o 

ol 

0! 

ol 

< 

< 

< 

< 

< 

So' 

^11 

21 

iC]| 

^1 

SI 

<r\ 

col 

ol 

-^1 

<ll 

°      1^ 

o| 

ol 

ol 

ol 

-1 

°  1    ' 

. 

IfNl 

joj 

E  t    c:^" 

o|o' 

olo 

=  |o- 

o'lo- 

*        ,  •^ 

o|§       -IS 

-Is 

^js 

-1°. 

-IS 

r|    ^2i 

-Id  "U 

./lio' 

-lo 

r,-|o- 

"lo 

^  ifi 

35    s|;.    ?;g 

H?  =:  s:- 

SD    "i^- 

-1^-  "If- 

-d-  Uj 

sls  §1! 

s 

°    §b 

^ 

c         iSo' 

c 

1^ 

vnlS 

o|g 

<tl2 

^  c 

ti 

M 

a.|3 

^1- 

,^12 

Bic 
bon 
(HC 

B 

=U 

-'"■ 

S,U 

-U 

1     1^8 

> 

s 

-I5 

0    ■ 

0   - 

«ls 

0 

0      • 

lo 

1"- 

a 

!•!:■ 

:;!:• 

sis 

00  0 

-■lo* 

•Is 

€z 

s 

3fc 

si:- 

3P 

-P 

< 

?ES 

J  2  5 

i 

<,|2 

glSi 

-1-. 

■-.p. 

=p. 

s" 

1- 

-U 

\^ 

i^lo 

E 

3 

\o 

I"" 

1° 

o~ 

'- 

■"'■" 

1" 

lo 

' 

J. 

m 

^ 

_^ 

J 

- 

a 

m 

r^ 

00 

oo' 

00 

o   J-         .         S 

0            .0            c^ 

»                0                 0 

u-l                   0 

s      s 

g 

K        :: 

0                0 

SSSel^ 

(-4                                t-> 

" 

£• 

-S3 

!::       S       « 

3         : 

C^J                   ^ 

« 

S        ,: 

»         - 

■"        <^        •" 

•^       "^       '^ 

"         ■" 

" 

"^ 

a- 

lo                "-> 

—  ■o  2 

""          £ 

« 

•^ 

3 

< 

S 

<                (^ 

- 

3          i 

3       3 

i 

3 

3 

3 

3                     3 

*"  "  ° 

<t          <t 

<r            <i 

"^ 

-^ 

"^ 

-* 

X 

1 

i    •= 

C 

•s 

1? 

4  IM 

.1    li 

.1 

:■'! 

i"5 
"1 

00 

3C 

Isi 

<■              3   S 

<               ^ 

< 

< 

^ 

■= 

u.                   <; 

E-21 


u 

o 

(£ 

rd 

M 

O 

U> 

li 

(7> 

o 

< 

H 

<n 

1 

?^ 

S        1        g 

3             3 

S        S        S        g 

U                 3 

^             § 

3                 =                 Q 

3             Q 

3                 Q                r:j                 Q 

n               Q 

„ 

o  E 

o            ./^ 

^ 

00 

o                           o 

O 

o 

:8 

za 

s 

« 

o  E 

1    » 

s 

S 

s                ^ 

5 

o 

ill! 

■C:       s 

:S 

S 

O                                          -JD 

trJ 

1/%' 

-ousji 

o           o 

en 

eg 

o                         o 

a. 

.n 

^                 '£> 

U-. 

^D 

en                             <n 

M 

m 

K       -•  _ 

r. 

1 

• 

S 

°.l             °.l 

Ol 

6\         ol 

oi 

oi            oi 

ol 

o*| 

£ 

«                 S 

M 

ca                           tc 

m 

a 

o 

<                 < 

< 

< 

SI       SI 

*l 

"1 

Si                 SI 

SI 

SI 

<ii!2 

c 

^1           ml 

o~| 

"1 

cl                <-ll 

~'l 

"1 

i   F 

c,-|      oi 

=1 

ol 

=1           =1 

=  ' 

=1 

1^   =.. 

-13     JS 

f. 

"1° 

"p.         -K 

oli 

-1°. 

E    t       i  — 

olo       olo 

=  |o 

olo                      olo 

-.Io 

olo 

S                1     •'ki 

SIS     «IS     olS 

^B 

o  a*       (no 

=15  5li  :E 

o  o 

O)  in          O   m 

-tIo" 

-J  r- 

:2U    2U 

■qi ip — 

Io'          jo* 

~w 

•; 

a^ 

•        L  S  "^ 

Ci 

M     J^ 

^js 

^Ij; 

<,!§                ^13 

O-IS 

Js 

onsi 

Bic 
bon 
(HC 

e 

"1-  sU 

sU 

sL; 

"1-         ^'^' 

sU- 

=u 

1  i=J 

s 

°lo-  4 

Io 

-b 

-b      -b- 

-b 

4 

^     sf- 

— s 

< 

:•!:■  :■!:• 

■J-  b 

:-b 

:-b       :-b 

^Jg 

en  c: 

E_ 

5 

K 

1- 

l^x. 

<?" 

a 

sb  sb 

sb 

"b 

-b        -b 

"b 

"b 

< 

If" 

s 

CT>  r-         ^  Uj 

sl". 

ji-. 

lip.          sp 

cop. 

::|-. 

3  " 

^los             U 

I~J 

1-1 

1-                  1- 

'" 

E 

3 

lo                            IO 

1° 

|o 

i^  o 

■°.r. 

s  r.          s!!"- 

3|". 

sp. 

o 

■^IS 

X 

^ 

^ 

^ 

-, 

.n 

^ 

r-                 X. 

30 

CQ 

CO                                     » 

» 

» 

„  J-     .     c 

C 

o            o 

O 

-            o            g            g 

S               H 

S         3 

lis E 1 ~ 

I/)    o       —         o 

-     - 

- 

E« 

>-  - 

• 

3 

rn 

.-, 

ri                                ro 

-, 

-, 

" 

2     2     1 

■?               ^ 

2                " 

2       [;       2       ^ 

f         T 

■?      °: 

-  ?  * 

I   §  E 

_     -     „ 

- 

1 

a             2 

S 

•  1  ! 

i       i       i 

3 

3                                 3 

3 

3 

sl  • 

:^ 

d                                ^^ 

Ci 

C! 

*"   '   = 

<j            <r 

-> 

■^ 

<r                           ^ 

-^ 

^ 

>. 

c 

? 

T3 

T, 

•g 

, 

i 

c 

3.2     Is 

.a;  u    (5 

"1 

.1                        .1 

,'s  E 

1'^ 

^■^     1'? 

T3     -. 

ji:? 

<                           < 

-a  -a  -J 

< 

>.| 

E-22 


T 


(T 

K1 

u 

U) 

hJ 

pa 

O 

e3 

CO 

T> 

• 

< 

o 

^ 

1 

i    1 

1 

i 

i 

1 

i    1 

1     i 

1 

3 

1 

^ 

o  E 

r. 

„ 

- 

I  o 

z  a 

S 

s 

s 

E 

i  a. 

s 

f 

o 

1 

^ 

"■ 

iZ-oS 

f^ 

r^ 

O 

~7 

fSS5 

L/> 

r-j 

" 

=  -1^1 

s 

2 

i 

S 

"" 

«> 

c 

• 

^ 

g 

o| 

o| 

°i 

^ 

o'l 

oi 

oi 

0 

m 

03 

oa 

< 

O       (M 

u  O 

fvjl 

-1 

<N| 

^1 

rsll 

^*l 

rMl 

;«s2 

c 

. 

<t\ 

ji 

OS? 

1 

s- 

3*1 

='' 

o! 

=  1 

1 

E 

o-g  — 

..Is 

C~J    O 

■J-  3 

f  J  o 

E 

• 

n^- 

o|c 

=  |c 

o|o 

o'lo 

o  o 

-  oo 

2i2 

lo 

|o          rvllo 

^ 

• 

a 

s 

<T   —          .r.  cNt 

619. 

o     . 

<t\  - 

2 1    •         <t\j 

£ 

iii 

rj 

"-• 

s^ 

o     - 

3;: 

IC 

^ 

m 

^  •  "^ 

3 

.^ 

loo 

\^ 

K 

o  o  O 

o 

iS^  I 

^ 

-1- 

-|o, 

||o" 

$ 

J§ 

=1°. 

p 

lo 

1 

O        ~' 

s 

""lo 

'^Id 

|o 

lo 

2 

G 

:-ls 

t 

JS 

:l5 

e_ 

i/1 

lev 

■6z 

3 

gp 

5P 

-b 

s  -■ 

1 

< 

It" 

i 

s|S. 

s5 

-B 

= 

^. 

1- 

s 

^1^ 

^IS 

a.|S 

^ 

IC  p'. 

i-^ 

^ 

'"" 

I 

^ 

^ 

r. 

o. 

^• 

r^' 

rZ 

r-' 

li.ig.s- 

^ 

^ 

in 

(-1 

U-. 

O                 O 

O                 r. 

o 

.1 

C 

S  gSEE~ 

— 

— 

CM                   f^ 

M 

--                -. 

"■ 

"•• 

~* 

Wl    u       —         O 

QU. 

ic 

■-  " 

^ 

o    £ 

O    o 

t 

:■ 

^        T 

^ 

1; 

s 

:• 

t                 1 

:■    1 

:■ 

I 

= 

-  ■=  2 

I   §  E 

§ 

g 

8" 

< 

^ 

^ 

cr 

—        J^ 

z 

^ 

^ 

•   jj  ? 

i 

-J- 

-^ 

-^ 

"I* 

T          "^ 

"7 

"7 

"7 

•      • 

2   E  I 

3 

3 

S 

3 

3 

3 

3 

3               3 

3 

3 

s 

w   3  £ 

■X 

c  3 

■^ 

■* 

■^ 

"^ 

-J 

■^ 

"        " 

" 

s; 

_ 

»■  2  5 

A  2 

|t5 

!i 

2  „        - 

ra    c 

§  1 

>  ^ 

C    *J 

O 

°.i 

".- 

I  S  3. 

^1 

1 

■2  2 

2i!  a 

"a  £       ^.  -ii 

5s  a 

5  a 

=  a 

3    § 

w   k.  -a 

IIS 

U  JS 

^ 

S.  o 

sis 

3§     =^1 

£  i  !: 

u>  t: 

ij  K 

■o  -< 

"  -o 

•O   -J 

<■ 

■" 

= 

- 

5 

-" 

= 

"■        •=" 

= 

z 

H 

E-23 


• 
4 

DWR 

uses 

DWR 

uses 

DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 

uses 

DWR 

uses 

uses 

DWR 

X  o 

o  E 

S                   -                   3                  °                   S                   S                   S            S 

o  E 

o  a 

»            !            2           -           S            ^            2        g 

m^ 

sssss^^ss 

SSslsSis 

°    E 

Js 

c 

1 

2 

1 

o 

iq|               ?,|               SI               SI               SI               SI               SI         si 

li 

„l                  .,                  Si                  SI                  SI                  .,                  ^1           ^1 

=i                         dl                         dl                         =1                         ol                          oi                         ol                dl 

s'^iT 

J         3l5         J         3l5         !l!         3l!         SiS     sIS 

il| 

=1:       =1;       :!=       sis       :!:       '4       £    :l 

ifi 

i§  H^  H5  ^Is  ^l5  ^B  si5  .|2  .B  ^a  H^  Hs  Hs  ^a    H^  Hs 

k'§' 

? 

.p        ^1!        H?        s|5        .|!        .|5        ^|]     ^1! 

G 

2|^       ^       sB       sl=       sl^       sl^       =1?    sis 

0°0 

3 

3 

^|2                      °l                      °|!                      -P                      °l'                      °lo-                      "lo-            =lo- 

gE_ 

S 

< 

:!•       :-ls       "1       !-ld       ::!:•       :•!:•       t    :•!:• 

|_ 

H:       ^5       -t      -f.      ^B       H^       H5    H? 

ill 

3  "" 

§ 

s|5       ^1!       =15       sl3      =B       H:       H^    ^B 

E 
-  "o 

i 

.|5       .|5      .5       s|!      .a      .a      H!    ^1^ 

I 

2        ;■        :•        :•        ^        ;•        2     :• 

Specific 
conduct- 

(mlcro- 

01  25*  a 

1       1       £       !       «       5       1       1      1      S       £       3       5       s         is 

I*" 

^s^s^sisss^iisiJs        si 

-?2 

•   %  B 

I  S  i 

1  1  • 

§31            3            5            3            3            i            33 

S5 

C 

O 

(_■ ""     <• ""  ^            h:  '  "^           3  "               3                 .2                  ^                  -^  -."        E 

E-24 


I 


M        U.   5 
<        O 

^  CO 

UJ 


■v 

• 

N     y 

1^ 

4 

i      i 

1 

g             §             1 

Q           :3           Q 

i      i 

i      i 

i 

i    i 

:3           0 

:8 

O.I 

z  a 

S 

° 

5 

0 

g 

- 

s 

1" 

o  1 

^ 

^ 

(J. 

^ 

00 

0 

I  o 

2° 

s 

"^ 

3 

- 

<f 

s 

° 

ill! 

f; 

s 

s 

- 

s 

K 

— F= 

s 

-3^ 

i 

s 

S 

3 

•J 

• 

C 

• 

c 
o 

o| 

Ol 

ol 

o| 

u 

o'l 

o*| 

01 

o'l 

o 

< 

< 

< 

< 

sS~ 

f^l 

■"^1 

ol 

sl 

foi 

SI 

si 

r-it 

tNl 

<»i2 

c 

ol 

^1 

--I 

<s| 

SI 

"1 

^1 

2 

1" 

ol 

^"' 

^1 

ol 

ol 

ol 

ol 

i 

i 
1 

a'SC 

tM   5 

2II 

o|o" 

:-ls 

o"|o' 

o'lo* 

ICM 

|o 

M 

i|o 

MO 

s  p. 

:^  "1 

O-JS 

"n 

tn  p 

• 

a 

5 

3 

lli 

2 

Sl^   sl^ 

O   cq 

sis   s|s   s|^ 

<r  -■       <r  CM 

|o'               ON 

0 

sis 

P 

1   -"^ 

o 

. 

.__ 

JCSJ 

|o 

|r^ 

ItN 

Ico 

,E 

=  og 

<r  ^ 

ON    00 

^  -J 

ON  Uo 

en  r- 

5°. 

tN  r- 

|o' 

1- 

1 

'    •  "In 
o  o  O 

e 

M 

M 

^H 

^1- 

^1- 

^H 

o.fe 

sD       . 

1 

£5  £ 

J 

c^\^ 

<Nk 

^ 

^ 

"^ 

^" 

c 
3 

If? 

> 

2 

s 

=ls 

|o' 

,|3 

0 

0     - 

|o 

■-Is 

SE- 

1"- 

z 

m|o 

"Is 

op 
(ojo* 

sis 

-3-  p 

C-j|o* 

•Is 

:-l5 

VI 

^E 

5|; 

ON  p 

^4 

_.|<J 

^h- 

2  b 

a 

=p 

:-lo- 

glS 

-P. 

M 

sh 

ojS 

2  * 

H 

'^U 

l<J 

o^lo 

1^ 

1^ 

1" 

E 

1 

p 

s  s 

gp 

^  h 

^  p 

^  p. 

K  ". 

m  p. 

5~ 

|o 

""'■" 

1- 

-I^n 

''^ 

I 

^ 

^ 

0 

CO 

CT^ 

^ 

t~, 

a 

m 

CO 

CO* 

oo' 

f~.' 

ed 

CO 

o    i         .         C 

^         _^         ^ 

0          0 

^        0 

0 

0             0 

0         0 

■^      3   •    2  o  •_ 

0    -i  O   O^  « 

<f 

S  S5  EE  ~ 

-<             -^ 

_.           -. 

tn 

"           "^ 

(5)   o      —      S 

QU. 

E- 

•  c 

^ 

S  a 

*? 

3 

3                 2 

3 

3 

3 

s 

^ 

o   E 

<T.                 ^ 

^ 

^        <y        ^ 

Ov               ^n 

(7.                   u^ 

u^ 

0.         ^ 

'^         ^ 

^  • 

•  §1 

3 

■J 

3        ^ 

0 

0 

-) 

^ 

i 

•  -  i 

>; 

CM 

PO                  <!■ 

'£> 

O* 

■^ 

•  • 

c 

3 

3 

3               3 

3 

3 

3 

3 

2 

2   E  • 

.^ 

•^ 

■^              "^ 

to 

Wl 

"trt 

V) 

^ 

"*   c   o 

-^ 

"^ 

sj                   lA 

u-l 

lr> 

" 

" 

u 

(0     C 

UJ     (0 

■o 

• 

Q           -O 

a.        u 

y 

y 

u    m 

•§1^ 

C    C 

^  J 

3  -< 

J£  0 

•    3 

0 

0   13    B 

^     k.                    0. 

■5  li  6 

9 

i:  •o-^ 

tf  £ 

q    to          O    U 

H    OO-O 

(0  00-0 

eg    u 

pa  oo'O 

T3    --< 

.   «    E    V. 

^  -a       3*  c 

.    u  -O 

-<  u  -0 

E  ^ 

.   k>  -o 

Eve 

ij  ■- 

W   T>    ■- 

■-<       u  e 

_  -■   ra 

—     S" 

-J     (S 

.  "^ 

x  2 

X  a. 

w           < 

"^ 

-= 

<  m 

"^ 

3 

I 


E-25 


§ 

2 

g 

1 

g 

g 

§ 

g 

a 

^ 

° 

° 

^ 

° 

° 

^ 

0  E 

^ 

^ 

J_ 

_ 

Q 

Q 

Q 

^ 

S8 

z^ 

CM 

s 

5" 

°^ 

^ 

g^ 

r-j 

^ 

n 

_ 

,A 

^ 

0 

X  o 

(NJ 

0 

tl 

^ 

- 

" 

- 

-° 

ill! 

§ 

S 

s 

s 

^ 

s 

!a 

0 

s: 

I^lll 

s 

2 

S 

0 

S 

i 

-J 

§ 

s 

2 

M 

°l 

ol 

2 

< 

0 

o'~ 

col 

"1 

^1 

"1 

■»l 

uSS 

c 

1- 

°l 

ol 

o'l 

oi 

o'l 

oi 

dl 

=1 

oi 

^ 

— 

. 

lo 

1^ 

. 

I— 

l— 

i 

II  £ 

o-b 

5b 

o'|o 

:-b 

sb 

olo 

5b 

5b 

5b 

r 

• 

^-£ 

o|o 

old 

-lo- 

o-|o- 

o'lo' 

o*!o' 

o1o- 

o-|o- 

a 

y 

= 

0  •— 

lo 

r-llS 

^H 

^151     ^fc 

r-IS 

^1;^ 

oolS 

n|S 

CT-lE^ 

<N  Ur 

- 

0 

,o|3 

6'B 

^ 

|r^< 

|o 

|o 

to               [CM 

-.|fn 

to 

1-^ 

lo 

1— ' 

1— 

^ 

'  ; 

10 

jj 

^ 

,    _'^ 

0 

1 

' 

lf- 

1^ 

\° 

|(A 

l_, 

lu^ 

. 

s^ 

|o 

s 

1- 

'" 

" 

lo 

1 

^  •   'Ti 

e 

»|3 

*|s 

< 

^|;2 

-,p 

^1° 

\^ 

cols 

-te 

^js 

c 

£5  5 

B 

sU 

-I-" 

s 

sU 

aU 

aU 

c^|<r 

sU 

=U 

^'" 

• 

ii? 

< 

2 

-Is 

4 

3 

sis 

=B 

sp 

l-a- 
^'|o' 

,g 

p 

sis 

2 

gE-, 

— s 

„lg 

o|2 

s 

r^jg 

olS 

-IS 

_.  0 

^\s 

^IS 

,^|S 

„°^- 

< 

olo 

^■|d 

0 

olo 

-lo 

-lo 

—  |o* 

-lo 

r.|o 

olo 

< 

r; 

■ix 

s 

l-J 

sl: 

< 
1 

HS 

^B 

H:- 

lo 

10 

0  — 

^l2 

Se-5 

t 

.5 

s 

.|5 

=!:• 

H:- 

^4 

.g 

•b 

i_ 

3 

i~ 

._ 

1^ 

0 

LA 

^ 

j3 

LA 

fA 

.0 

^ 

>D 

aj 

CO 

«j 

»■ 

00 

CO 

=0 

r~ 

00 

■E  |»esv, 

<r 

1 

g 

^                 r- 

1 

^ 

1 

1 

0 

s 

- 

vj 

eS- 

^ 

^ 

_^ 

^ 

^ 

^ 

^ 

CM 

(^ 

3 

en 

"? 

3 

3 

s 

3 

s 

^ 

>£> 

« 

' 

'^ 

° 

^ 

Q 

01 

0 

0 

•O 

(M 

.A 

^ 

J. 

<i      „; 

z: 

" 

" 

« 

» 

« 

'- 

« 

!l' 

0 

3 

- 

- 

J 

- 

5 

5 

s 

S 

< 

£ 

•  w  ? 

5 

^ 

^ 

_. 

-. 

CM 

f- 

C>4 

en 

— 

— 

— 

— 

lb 

E 

3 

3 

3 

3 

S 

" 

" 

s 

13 

3 

3 

5 

^ 

^ 

^ 

^ 

.A 

•° 

^ 

-0 

0 

-0 

^ 

■" 

d 

_ 

0. 

^  s 

-1 

1 

1- 

^ 

c  II 

ro    C  " 

C    U 

s  - 

c  c 

- 

u 

° "  0 

0     M 

2 ." 

x; 

ii  «  E 

C    MTJ 

-  t 

S   " 

0 

« 

^ 

^ss 

|S 

s  i 

i;S 

u   oo-o 

"5 

3  3, 

c  -o 

-; 

^ 

cI 

3 

3 

3 

s: 

■-> 

< 

« 

" 

E-26 


I 


w 

a.  lo 

1-1 

O    (0 

u.  5 
o 

?* 

c< 

=« 

i 

g 

g 

1 

° 

° 

° 

„ 

0  E 

^ 

^ 

^ 

Q 

Q 

Q 

„ 

„ 

^ 

CO 

„ 

„ 

S8 

z  a 

-- 

2 

CM 

'^ 

"■* 

1" 

0  E 

0. 

0 

„ 

^ 

,n 

^ 

^ 

,D 

CT. 

,n 

0 

■c 

,i" 

- 

- 

^ 

- 

-" 

^ 

" 

- 

CM 

CM 

CM 

" 

ilii 

5 

s 

S 

5 

s 

;^ 

s 

^ 

S; 

2 

_  ,  -o.E 

J 

0 

^ 

r^ 

0 

» 

0 

0 

^ 

^ 

g 

0 

rvt 

s 

M 

en 

(-1 

(^ 

<r 

en 

^ 

cn 

CM 

■°. 

^ 

s 

o 

So* 

;^l 

-l 

SI 

"!l 

c.l 

001 

SI 

■^1 

col 

SI 

SI 

Si 

■»£ 

ll    ¥ 

SI 

o-l 

o'l 

31 

2i 

:-l 

SI 

21 

51 

51 

o'l 

51 

=  ^      55c 

-is 

(NO 

—  p 

-|° 

-15 

-.|°. 

-.1° 

-Is 

—  0 

-.1° 

o.|o 

-.1° 

e;     Z- 

o|o' 

o|d 

olo 

olo 

olo 

olo 

olo 

lin 

loo 

(^ 

0 

"1 

|o 

Ion 

o^  0 

00 

ON  p 

op 

-,   CM 

5h 

2h 

2  r! 

— pi 

t.     •                     -^ 

0.I0 

^lo 

-.lo 

olo 

o'lo* 

° 

olo 

lo 

lo 

a   > 

If- 

?    I'5 

^ 

—  m 

J3  kr 

(VI  Uo 

f-1  p 

fn   CM 

fn  <si 

-u 

Ul    CM 

<n    VX) 

5^  r* 

;:;■"• 

•      6  :" 

1= 

lo 

'|o' 

lo* 

lo 

1- 

1- 

'lo 

U 

Id 

1- 

lo 

c          3  30' 

-13 

^IS 

J^ 

<.|S 

-p 

0   03 

JS 

ccjS 

cnlS 

JS 

cmIS 

si" 

„          '"~- 

c^l 

""lo 

'lo 

^lo 

1= 

lo 

'- 

Id 

lo 

lo 

lo 

1- 

Id 

•         12"^ 

1-0 

la. 

|o 

|o 

lin 

1^ 

!■" 

1'" 

|o 

i     "^  - 

< 

^l<t 

csl<r 

.Ml-, 

""'" 

" 

~'" 

cmIo 

-Icn 

-I  i-.;- 

lo 

1-J 

10 

10 

|o 

lo 

|o 

10 

oS 

° 

M  p 

.0  in 

0 

° 

p 

.£,- 

CM   Mt 

oK 

p 

?  0  - 

3 

^■|o 

^u 

|o' 

lo 

°|o 

"1° 

°|o 

cnio 

|o 

Id 

Id 

lo 

|e^ 

If! 

l<^ 

._. 

Ic-i 

ICM 

l<-1 

IcM 

0;- 

1 

Slo- 

-•lo- 

CT-  p 

o'lo' 

-P 

± 

-lo^ 

:^ld 

CO  p 

did 

1-b 

:-b 

E_ 

s 

|.n 

1- 

1" 

Icn 

10 

i 

"U 

-lj 

<l\   • 

-I: 

"'1- 

■'U 

"'icM- 

■^u 

cm|_. 

"1- 

-|j 

>- 

||3 

s 

^|S 

^fc 

--IS 

,~.|S 

o|5 

r~IS 

r-IS 

o-IS 

.o|2 

<tls 

'-|5' 

1  *~ 

X 

.•Id 

-u 

•^u* 

"1- 

"U* 

"U 

"1- 

""l^^ 

•"■U 

~l-- 

-|j 

E 

^ 

u    ° 

;q  p 

5n 

^  p 

<r  p 

5P 

Pip 

oK 

S  r*. 

4^. 

s  p. 

S  p. 

0 

1- 

u 

1^ 

1" 

U 

u 

u 

1- 

'" 

'" 

1- 

in 

^ 

^ 

-0 

fM 

CM 

_ 

^ 

CM 

^ 

0 

^ 

co' 

oo" 

« 

a 

oo' 

C<^ 

00* 

a 

<»• 

CO* 

oi 

OT 

0  i     1     G 

^ 

^ 

^ 

Q 

Q 

Q 

^ 

Q 

^ 

0 

0 

S  SS  E6~ 

gs- 

^ 

OJ 

ON 

0 

^ 

^ 

0 

00 

_^ 

■= 

•  ^ 

3 

s 

.0 

lO 

^ 

^ 

^ 

-O 

^ 

vO 

-o 

S    E 

^ 

lA 

J> 

,.!. 

ri 

ri 

ri 

^ 

ri 

CO 

.0 

^0 

0    g 

^o 

tvl 

(N 

^ 

<M 

^ 

^ 

^ 

'V 

^ 

^ 

'V 

00 

"" 

■■^ 

« 

■- 

"" 

CO 

CO 

" 

CO 

■" 

•^ 

■oS 

3 

•   S   E 

a 

ffl 

ctJ 

t? 

5 

§ 

-•^ 

S 

•    ^   g 

r^ 

(M 

(N 

^ 

c-l 

m 

1-^ 

'7 

3 

3 

3 

S 

3 

3 

3 

3 

3 

3 

S   E   • 

s 

s 

s 

s 

S 

S 

2 

2 

2 

S 

"? 

0  -o 

2  & 

u 

u 

X 

•0 

° 

X    c 

0  ra   c 

C    ■" 

C    iJ 

■"  c 

*J    S    C 

s; 

0   ° 

g 

ji:  -1  u 

.i 

.s 

T3 

-sl  S. 

»• 

■"  1 

-"  i 

l-2 

^^r 

0 

iS  S> 

« 

£  s  a 

2  s 

1 

§ 

0  S  ■" 

£ 

.«      H 

C     H 

1 

1 

f- 

-^ 

u 

« 

-^ 

»• 

'J  ^- 

= 

C/1 

= 

° 

3 

E-27 


T» 

• 

1^ 

1 

K 

o 

« 

o 

g 

1 

g 

1 

1 

g 

S 

1 

|. 

g 

< 

* 

5 

3 

° 

= 

° 

° 

'^ 

'^ 

° 

== 

^ 

<J  E 

^ 

^ 

O 

_^ 

^ 

o 

o 

O 

o 

o 

o 

CT> 

^3 

Q 

o. 

if 

zg 

<r 

" 

-O 

- 

" 

2 

11 

^ 

^ 

CM 

o 

J 

_ 

a. 

3 

vD 

^ 

o. 

^ 

r-1 

^ 

o 

X  o 

2 

y 

N 

s 

5 

" 

2 

S 

?! 

s 

CM 

S 

" 

5 

i.'?T>e 

:j 

isli 

j> 

'"' 

CO 

'^ 

(n 

rg 

<o 

" 

"■" 

»A 

<M 

m 

^, 

(-1 

-^■S5| 

^ 

^ 

o 

o> 

^ 

^ 

^ 

^ 

^ 

~^ 

i^ 

en 

_ 

^ 

2^SSe 

■^ 

'J 

S 

<J 

" 

" 

" 

% 

- 

- 

"to 

- 

t- 

H 

M 

o| 

00| 

00) 

.=^1 

g 

ol 

<r| 

oj 

°l 

Olc* 

°.\°.\ 

'='^°^ 

°.| 

°.r: 

Ol 

ol 

" 

o| 

oi 

o'l 

oi 

oioi 

o|o1 

o'l 

olol 

o'l 

o*| 

5 

< 

< 

< 

< 

<  a. 

^  a. 

<   0- 

< 

<  o- 

< 

< 

sS- 

SI 

51 

«-| 

?il 

31 

51 

SI 

21 

51 

SI 

51 

si 

SI 

SI 

SI 

«!2 

ol 

ji 

o.| 

-* 

■^1 

lion 

Boro 
(B) 

=1 

si 

sl 

^•1 

oi 

o'l 

o'l 

-' 

J| 

o'l 

dl 

^■1 

~l 

""' 

§fe         , 

t-. 

. 

loo 

1^ 

Id 

In 

JCM 

|o 

Icn 

1" 

fc 

|<n 

ICM 

ICM 

|o 

milll 

Fluo 
rIda 
(F) 

o-g 

3|o- 

:-lo- 

i^ 

5b 

Slo- 

o|o 

t 

dp 

olo 

db 

db 

db 

did 

5b 

Ico 

h 

ICN 

•            •';;> 

to  o 

rj  u 

.no 

O   <f 

**   *       —  OO 

—  • 

*    * 

o 

lo 

lo 

lo 

^|o 

to 

"    •            ""  — 

a   > 

1^ 

Is 

1"^ 

o 

O}  r^ 

-a-  ^ 

o  o 

in  kr. 

CM  CO 

CM   CO 

o 

•     6?5 

«     - 

in      . 

o     • 

r-.      . 

1- 

—  1^ 

— 'JCM 

-•1^ 

-o 

m 

^ 

1 

^  ^li' 

^IS 

^fc 

sp 

„|3 

-IS 

i^ 

lo 

si^ 

M 

M 

"^ 

sp. 

si- 

°°U' 

„|3 

^ 

"^lo 

"lo 

^u 

u 

-U 

^lo* 

|o' 

1-- 

''" 

in 

o" 

•            '    •  'ri 

^ 

l<t 

jo 

|o 

l-J 

lo. 

1'^ 

K 

|a> 

lo. 

1-3 

1^ 

K 

In 

!■" 

H 

^          o  o  O 

<r  L-i 

s  p. 

r^r 

<r  U 

o - 

QO   CM 

in     . 

o     • 

^       . 

1    «Ie 

S 

-'" 

~'" 

-3-|co 

<m(>J 

"'■* 

"'■" 

r.|<r 

<n|-j^ 

■" 

"* 

^rji-^ 

cMJtn 

Tilo; 

.*|r.- 

(Olm 

"    i."" 

a 

. 

lo 

lo 

lr> 

lo 

lo 

l^^' 

lo 

|o 

1^ 

IS 

If^ 

lo 

■  ^ 

|o 

o 

p 

^p 

<T  Uj 

o    . 

o     • 

■^  L* 

^     • 

o     . 

•    5°- 

s 

|o 

b 

ten 

lo 

lo 

lo 

|o 

|o 

lo 

|o 

to 

jo 

lo 

lo 

|o 

Mil 

Polos - 
slum 
(K) 

:;lf- 

t 

cm|o 

-°.|°. 

:« 

tn  b 
old 

f. 

•l5 

— *|o* 

l-J 

:'l° 

t 

fs 

± 

■If- 

3  O 

2 

1^ 

IvO 

i~ 

c 

lo. 

1-° 

lo. 

lo. 

^S 

5 

-k 

■'S 

-J 

-d-  o 

1" 

Ic 

i~ 

C.J  ^ 

" 

- 

t- 

Cloo 

-.!« 

-J  r^ 

ia 

=!:• 

^^ 

^g 

t 

S^ 

^B 

cJlo' 

.If. 

s|:- 

^1:' 

42 

l<T 

sB 

^Is 

5 

-J 

1- 

lo 

|o 

. 

Ion 

l<r 

1" 

K 

!■" 

lo. 

lo. 

|o 

1° 

1^ 

if^ 

olu^ 

<N 

^o  r- 

o  in 

m  r^ 

—  y 

tnl  . 

. 

in     . 

«^     . 

m     . 

1- 

" 

^ 

''- 

'" 

U 

^1^ 

lo 

Ir. 

'" 

jo 

JCM 

W 

^jON 

X 

„ 

_ 

^ 

J 

r^ 

d 

^ 

o; 

". 

.1 

- 

r^ 

en 

>n 

o 

» 

00 

00 

oj 

CO 

aj 

« 

f--' 

CD 

«' 

OO* 

CO* 

co' 

CO* 

Oo' 

ui     .     G 

^ 

^ 

Q 

^ 

_^ 

^ 

Q 

^ 

C3 

^ 

Q 

o 

o 

<j 

<J 

o 

^ 

■^ 

M 

" 

"" 

" 

-J 

txu. 

g. 

sO 

sD 

U-, 

^ 

■o 

-J3 

K   - 

■C 

^ 

„ 

en 

^ 

fn 

„ 

d 

o    E 

^ 

< 

O    o 

M 

(M 

IM 

CM 

^ 

<^ 

"7 

*V 

'V 

'V 

CM 

*? 

^ 

^ 

^i 

J> 

O 

-i 

^ 

M 

^ 

CM 

C4 

.o 

CM 

J> 

^ 

.o 

VO 

-?s 

•   o  E 

< 

s 

i2 

E 

o* 

a 

•   ^   i 

CM 

(M 

<»1 

-• 

-^ 

-j" 

"7 

«> 

s 

"^ 

•   • 

i 

J^ 

w 

J^ 

12 

3 

i^ 

i!!j 

S 

2 

^ 

i 

" 

" 

£   E  • 

Wl 

■^ 

w5 

W3 

w 

WJ 

w 

"^ 

to 

V3 

"w 

"trt 

to 

w 

^  o 

^ 

04 

£Ni 

^ 

en 

r> 

" 

" 

f-1 

tn 

" 

O     C 

w 

c 

" 

^ 

z 

w 

"    C 

w 

w  s 

■T3 

•  ^ 

•o  ^ 

c 

"? 

w 

-J 

(A    Ul 

o  ^ 

3  ■« 

u 

03 

■o    « 

a!   1^ 

•o  o 

>^   O 

11 

«| 

;e:  -o 

J 

5 

B    o 

j£ 

tfi  i  fc! 

5 

■il 

-J 

4J    -^      UJ 

£     *" 

-0 

" 

i 

nl  "O 

•^ 

.  "^  "^ 

:;^ 

o 

H 

O 

3: 

iC 

"' 

flC 

E 

-■ 

^ 

* 

^ 

3 

C/l 

a: 

E-28 


< 

i 

1             1 

i      i 

QC 

8 

1 

i 

i 

i 

3 

1 

i 

3 

5                 3 

^ 

(1  E 

cr               — 

„               00 

-J- 

^ 

(^ 

as 

_ 

^ 

vj 

^ 

fsi                 •/^ 

JO 

z  S 

?^ 

2         - 

■"               "^ 

IC 

s 

o 

J^ 

t-i 

(M 

■* 

"^ 

—                '^ 

fo 

o  E 

^           o 

^            m 

^ 

OS 

^ 

^ 

CM 

^ 

-J 

CO 

^                  CO 

X  o 

o  a. 

^ 

"^        5 

s      s 

^ 

5 

" 

'-^ 

2 

s 

2 

- 

" 

^ 

ill! 

^ 

^      ;;; 

-         t 

- 

3 

3 

5 

!0 

^ 

- 

z 

Hr 

_    ,    -D*    E 

^ 

» 

sD 

_^ 

„ 

00 

^ 

o 

^               r- 

3'ssc 

00 

<t                 ~3 

^ 

CO 

'__' 

'^' 

_ 

^■" 

;_~ 

'--■ 

^ 

•• 

g 

olo       ol 

°l°.         °.| 

ol^ 

Olo 

ol-- 

-"1 

Ol 

ol 

olol 

oj            ol  • 

o*|o*|      o*| 

oloi  dl 

-h|o'| 

j|o'| 

oio-| 

o'loi 

ol 

o'l 

o'l 

o'lo'l 

0}           ol 

<  a.       < 

<  0. 

< 

< 

So* 

31 

o|           ^1 

ai     SI 

SI 

SI 

<r| 

SI 

SI 

SI 

SI 

;:l 

SI 

SI    ^\ 

c 

°\ 

<r 

e      &" 

-1 

"'           ol 

ol           ol 

-1 

■^1 

A 

ol 

o'l 

ol 

ol 

ol 

o'l 

ol          ol 

°  l      ■ 

1^          1— 

1^ 

1 

lo 

1--' 

l_^ 

I-* 

=  ^      S«c 

(^\o             CsJ  p 

-\°.   ".|°. 

"^  r^ 

NO 

olo 

-^r 

CM  p 

coU 

f^Jo 

^.  p. 

^5     ^^- 

olo 

o'lo"       o'lo* 

olo 

o|o* 

o'lo 

ojo 

o'lo 

olo 

I(M 

-:l  ^n 

"1° 

"-0       -|= 

""  lo'          io* 

olo 

-lo- 

-^lo 

-|o 

-lo 

cm|o' 

-° 

-lo-       ^-lo 

a   > 

r^  en 

•      6'B 

" 

° 

" 

,     — 

. 

|sO 

1- 

|o>           10 

jj 

^ 

•        *  •  ^ 

o 

lo 

1^        1- 

.J 

ICM 

rr- 

IvO 

IsD 

Ico 

ICM               |.0 

c       <d5£ 

s 

<t|r~ 

■*'*■  ^'"^ 

cv^l-cr       cnl^ 

<.|c^ 

cmIc-. 

^ 

;  L-? 

oi 

lo           Io 

|o 

1° 

IS               1° 

•      5°^ 

K 

to 

lo 

jo 

jo 

|o 

^ 

l^D 

JOO               !'£) 

IvO 

\<i 

■^ 

'      P 

< 

^io- 

::il°-  !^lo- 

cmIo 

nio- 

H^ 

± 

lis 

cmIo 

±         ±- 

5 

3 

l~      \^ 

"'■° 

-ll- 

u 

JCM 

'" 

1- 

?E  « 

1- 

loo 

1- 

1  — 

|r- 

It,             I^ 

|r- 

l-o 

\<x 

-lo- 

In 

CJ-lo 

1-        u 

i_ 

lo 

K 

.„ 

.^ 

lOs 

1^              It, 

*-> 

X 

^ 

o            r, 

<n 

O 

c^ 

Csj 

^ 

cn 

o. 

- 

00 

o 

a. 

00 

oo            m 

OO                   CO 

00 

CO 

00 

CO 

CO 

CO 

CO 

•- 

OO 

r~.                CO 

^i    i.c 

^ 

O                sO 

^               r- 

O 

Q 

_^ 

;^ 

Q 

^ 

,D 

M 

0                    J3 

li'l^^o 

" 

" 

" 

Q.U. 

i*c 

so 

VC 

VO 

U-, 

^ 

sO 

^ 

■s 

^ 

c^ 

CM                   CM 

C^                   <M 

vO 

r- 

(N 

CM 

c^ 

CM 

CM 

CM 

CM                   CM 

^ 

t, 

^ 

CI 

" 

^ 

^ 

" 

CM 

" 

■° 

<-. 

~° 

—  ^  5 

- 

^ 

„ 

r^ 

^ 

. 

a      s 

»  .  g 

3 

a* 

-^ 

'^ 

— 

— 

'-• 

-^ 

^ 

-^ 

-;• 

•7 

"T         "T 

III 

X 

c 

c      ^ 

5 

W 

c 

c 

C 

^ 

c 

5 

5 

w 

■^         « 

"  ° 

<n 

"            tn 

(n 

'" 

c^ 

en 

M 

" 

<n 

(n 

(-. 

'■' 

"     " 

Q 

« 

J) 

3 

g 

1 

^ 

g 

g 

- 

1.= 

« 

no         o   3> 

S    m   3) 

S-H 

X   c 

■? 

tM       M 

C 

C 

£  "  « 

^s 

lii 

«  S)     c  s> 

m 

SI     SK 

SIS 

■S  S 

-  s 

° 

° 

^  >  i 

A  N 

u 

5    u          St; 

^ 

K        ^ 

t^ 

< 

-= 

" 

= 

= 

"  " 

= 

^ 

E-29 


< 

DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
USGS 

uses 

DWR 
DWR 
USGS 
USGS 

S8 

f" 
I  s 

o  E 

S         S        S        °         °         S        °         S        3        «            2            5        S         £        S 

o  6 

SSf;sS3SS!;;;s          ?:;          SS3S 

ill! 

as3;sS5SK?;s         :^         ^ss-i;; 

,2' 111 

sslssss^ss        i        Sill 

• 

• 
o 

olo          o|'-*          °l              °°          "^1^          °l^          °°          ""P          ^l^         °l                     °l                      ""^                                     "^1              °l 

o|o|      o'lo'l      o'l           o'lo'l      o'loi      o|oi      old!      o'lo'l      o*|o*|     o'l                d|                o'l                         o'l          0*1 

oaopaopa             £QoeQo«o«»OfflOpqoff>                   ■*                   «                             m             « 

So" 

SI      SI      SJI      21      21      SI      »-|      si     SI      ^.\        si        SI     ;;!      fil      =1 

i 

c 
E 
1 

• 

cr 

^1       31       SI       o-i       si       31       ooi       SI       „i       -^i          o|          SI       SI       ...i       ^1 

ol           dl           oj           oi           oj           oi           dj           o-j           ^1           o'l                ^-j               dl          o-|           o-|           o-| 

k§£ 

Js     Js    ^|s    .Is    JS    <r|S    els     .Is    Js    Js       -IS       -|§    -li    o.|S    0.13 

ojo       olo       olo       olo       olo       olo       olo       olo       olo       olo            olo            olo      olo       olo       olo 

=1:  =B  =E  36  =:  sB  =6  ^E  =6  -i    -i    'li  =11  =13  =l3 

m 

H;  si;  sg  sB  =6  =E  sB  sE  sE  =B    sis    sg  si;  ^l:  =E 

S 

c 

t 

2 

Mi 

.|^  .g  .|^  .|5  .15  4  ^Is  4  ilS  ^Is    il^    H^  ^Is  ^Is  Hs 

sis 

g. 

»!:•  i2  ilf-  § 

<t       <I 

^  45  si:-  3 

2  sis  gl3     sis     si!  lis   ll!  =|5 

5    - 

s; 

|o            lo            jo             lo            lo            lo            10             Ig            jo            |o                  lo                  lo            10            |r~-            ll^ 

1"- 

< 

^|g     J^     cols     ^IS     ^|S     .IS     ^IS     -13     ^|S     „|g        oolS        .IS    olS     ^IS     M 

olo          cmIo          -|o          olo          olo          ^|o          ^|o          -lo          .|o          -jo                 -lo                 r.lo         ci  |  O          -  |o          -jo 

E_ 
6z 

s 
s 
> 

«  £  bK  «  3E  3E  «B  =B  3B  ^B    =5    =B  =1!  4=  ii 

3* 

.p  .|^  .|s  .|2  .|2  H5  Hs  =1^  ^g  ^g    il^    ^1^  ^Is  H:  ^l5 

E 

.|^  NS  ^g  ^\:  -1:  HS  ^1!  ^B  t  ^15    Hs    ^B  ^15  ^  ^1: 

i 

;!•    "    "    "•    "■    ;^-    2    ^    s    «■      2      '•    ^-     »■    =• 

1/1    o       --        o 

OOOOOOCOo-                           O                           —Ofsj- 

-33S55S2SS            1            SSSS 

:;:!        S        S                           3                  :S        3                                 S 

o    1 

333232333?           S           .333 

Ik 

§iill            ii            is        5        sSBi 

s  1 
> 

o 

c           c           c                                    c 

B                C                C                                                   C                                                    OJ                                                                                                   ^ 

°  g            t;  1    °  g            "       5  .a  -s    -S  1  -d    •s  g     .        . ;;    ^  .:i  c 

E-30 


q:  m 

w 

O    ID 

< 

I.  2! 
o 

H 

V) 

XI 

• 

•*  « 

f- 

OS               «               oc 

4 

2        8        8 

„ 

o  6 

^        ^        _ 

jO 

zS 

ro                 ^                " 

|5 

11 

^                00                 vD 

X  o 

r^                ^                S 

ill! 

^                M                 J> 

srifl 

O       s       s 

t-     S5  5 

■;; 

2 

tn               'Ji               yi 

5 

<               <               < 

°l     ?;l     s| 

,»s 

c^ 

-1     ^1     -1 

? 

£- 

-1                 0|                 -Dl 

1 

6 

=:2ir 

<t|S     ^Jo     ^Js 

E 

« 

li."" 

o'lo       olo       olo 

a 

^ 

-  oo 

o-IS     ojIS    -Is 

^ 

c 

2iZ 

'^lo       ^|c        --'lo 

o 

= 

«* 

> 

8cii 

'-U  "U  -.u- 

c 

'  -Sc? 

^|S     „|-     ^\s 

lo               1—               Ic-J 

£ 

^ 

• 

^  •  "^ 

Q 

3 

ul   ^ 

o 

(55  X 

o 

SU"       Rl<r       °L 

1-:? 

i 

|o           |o        ^13 

• 

O        " 

K 

|o           |o           |o 

2 

««E  — 

|«- 

<. 

"lo-  "lo-   :;lo- 

y 

E_ 

s 

1 

-oZ 

O-' 

-J 

-■ 

S6» 

?-5 

-  r".     ^  p.     :?  n. 

S  *~ 

1—             |r4             Im 

E 

3   — 

3~ 

^U    -^loi    "^U" 

I 

^        ^        ^ 

a. 

co"              oo'              aj 

u  i      .      G 

G  Is  5|V) 

f-^               ^               o 

sis EE~ 

W    «      —       o 

au. 

E« 

L?      E 

•        Q, 

^            ^            ^ 

°i 

^            ^            ^ 

!a      2      2 

—  • 
-  ?  -o 

—      _.      ^ 

*    o   E 

X               Q               U 

»    .    g 

5 

O                   C7^                   <?• 

•   •   ^ 

CO 

c 

Co 

^                  ^                  ^ 

^ 

a* 

z 

c 

o 

•  ' 

4;    jj           0    "          -■    w 

Q    (0          O    w          nj    (0 

O 

1     00        3    00         ^00 

<               ai               - 

E-31 


■-H  Z 

I  3 

3    u.  5 


H      <" 


• 
< 

3J3JS-J3-J3-J3J3J5 

is' 

X  o 

5                 °                 =                 «                °                 =                 ° 

II 

»            S             S            5            2            S             S 

ill! 

s;             ^             s             s             s             ;;             s 

3             s             s             g            S            S            i 

1 

c 

5 

So" 
52 

;:^|                  SI                  SI                  SI                  21                  51                  SI 

i 

= 

E 

• 

(7 

c 

Bo 
5- 

SI           !-|           51           51           51           51           51 

— -^t 

f.      f-       f-       f-      sll      slf-      5l:- 

o|o                      o|o                      o|o                      o|o                      olo                      o|o                      o|o 

1      '"^ 

5|i 

°l!      slo-      sId       =B      °i      "1^      °ll 

8l5 

€  H?   ^|5  ^IS  ^IS  s|5  H5  H5  NS  NS  ^|2   HI  HS   HS  ^5 

3 

i 
1 

i 

k*§' 

"1 

5|!         ^5         =|5         ^5         HS         ^5         HS 

si  ° 

s 

7 

si:-       il:-       t       °l5       si:-       si:-       g|S 

1^8 

i 

§ 

rJ 

:-l5      sis      °l!-      °l5       :-l3      :-ls      °li 

1"- 

— < 

— ^ 

< 

l<r                        1^                        Ig                        Ig                    ^|;i!|                    ^Ig                    ^^K 

H 

S 

< 

.g  .15  .B  =15  =g  =|5  =1!  =E  ^15  =E  =E  =^1:  ^E  H!  =^l; 

ill 

.15      ,|^      =1^       .|5      .B      H^      H5 

i_ 

.a       H?       H:       H!       H:       H5       H? 

I 

2        2        :•        :■        5        »■        2 

€  1;  esv, 

in  u     —      o 

3       §        1       3        3        1        S        i       S        1        S        S       1        5        5 

i*^ 

3 

■s 

o    1 

S        3        S        S        3        2        3        -        S        =?        3        ?        S        2        3 

I   o  E 

,      i            3             S            3            I            1            »            = 

M       1       i       i       i       i       1       1 

1 

c    ^ 

o 

|S|                 |g                      1^                      -|                      1^                       J                           ^                       |§ 

E-32 


I 


U3 

(C 

m 

h^ 

(0 

o 

H 

tl 

• 

n  *» 

4 

lid 

i 

i 

i 

i 

i 

i 

1 

1 

i 

d 

i 

^ 

o  E 

o. 

oo 

r, 

^ 

_j 

„ 

„ 

^ 

JO 

zS 

2 

s 

OS 

-o 

s 

-o 

ri 

J^ 

1^ 

f^ 

II 

o 

^ 

Q 

.D 

oo 

<M 

^ 

OO 

CI 

X  o 

2 

?1 

" 

s 

S 

- 

" 

a 

s 

:.c-de 

S 

fss? 

<N 

^ 

0.. 

,/^ 

" 

■^ 

M 

fsj 

<-! 

2«1^| 

s 

2 

s 

g 

-J 

§ 

s 

-J 

i 

s 

c 

• 

3 

• 

O 

5  o^ 

^1 

^1 

ool 

iDl 

f^l 

col 

■^1 

0-,| 

"1 

-l 

(nI 

f^l 

f-i! 

--I 

^1 

cnl 

CMI 

<-1l 

Osll 

ss 

-1 

. 

1 

-1 

-1 

_,, 

OMl 

-1 

-1 

<-s| 

■ 

o 

1- 

ol 

°' 

ol 

o'l 

o| 

o| 

ol 

ol 

ol 

1 

E 

©•^ 

-|3 

l|°. 

(NO 

-.1° 

-.1° 

-lo 

-.1°. 

-.1° 

-.1° 

-.1° 

E 

• 

iZ^" 

o|o 

o|o 

o'lo 

o|o 

olo 

o'lo' 

olo 

olo 

o'lo" 

olo 

• 

|o 

lo 

k 

lo 

M 

-  oo 

oh 

o  o 

o  o 

°° 

tft  ". 

Sir*. 

'-'  1  * 

^.  o 

§h 

Ol- 

2 i  z 

|o 

o|o 

olo 

|o 

a 

1 

1-^ 

io 

o- 

-J    CM 

eg   O 

*5  P 

3  . 

« 

6'9 

<t\    • 

•D       . 

I-- 

" 

^■:;0 

CO  O 

w  °^ 

lo 

i-i|o 

1 

i_  •  "Tl 

" 

lo 

1- 

|fn 

|,A 

Ir- 

lr^ 

l-o 

If- 

(^ 

1'" 

o  o  O 

ox    -1 

J 

c 

"Dil 

^ 

(Nilm 

CvjI^ 

-Im 

'^ 

-^1^1 

'" 

tMI(o 

"''^ 

fn[.n 

" 

i^;- 

^' 

b 

lo 

lo 

l§ 

|2 

k' 

is 

"is 

O 

|s 

o     . 

i 

■jIo 

|o 

|o 

|o 

lo 

lo 

lo 

-lo 

|o 

lo 

gE- 

a 

> 

:-ls 

"•1° 

-Jo 

::|5 

^  o 

CO  o 

-•'lo* 

°.l". 

:•!:• 

rj  O 

—  lo' 

sB 

o 

E_ 

3  O 
1- 

< 

^1:-  41  ^B 

H:- 

lo 

lo 

H:- 

^1:- 

5|:- 

^B 

.|:. 

<r    • 

■J3  kj 

^"l:- 

„|8 

0>3f 

^IS 

ol3 

ofe 

-o 

^12 

-olS 

<.!§ 

-|S 

-Is 

cols 

o  -  ' 

-3-r  • 

1  — 

-u 

Im 

H 

■^  s 

l.-M 

'" 

I<T 

Im 

lo 

l.n 

|_ 

lo 

O-JIO 

H 

K 

lo. 

lo 

j-o 

5~ 

1^ 

1^ 

1^4 

■^ 

'" 

'" 

'" 

1- 

^ 

^ 

tN 

<N 

^ 

„ 

o 

m 

,, 

^ 

- 

°' 

00 

oo' 

QO 

r-: 

00* 

0.; 

r-' 

oo' 

1-' 

«; 

o  i       i       C 

^ 

^ 

o 

Q 

O 

rvl 

^ 

O 

O 

_^ 

o 

o 

o 

■^      3    •    2   o*- 

o 

O    -O   O    0£    « 

S  SSee~ 

--^ 

^ 

" 

"* 

"^ 

10    u       —        o 

It 

_^ 

^ 

to 

^ 

o 

s 

^ 

o 

lO 

iD 

vO 

.o 

■jD 

1 — 

1 

^ 

tv. 

rs 

3 

3 

3 

s 

3 

o    E 

o  1 

tn               ./^              (Nj 

in 

ti-> 

CM 

^ 

'? 

^ 

^ 

'V 

V 

^ 

i* 

^ 

c^      =;      J, 

^ 

=; 

■^ 

'^ 

as 

'^ 

■" 

•" 

^ 

■" 

OS 

y^ 

s      a 

i 

1 

g 

i 

< 

- 

2 

2 

5 

_ 

o- 

•   o  E 

o^ 

»  -  i 

5 

)       1 

• 

' 

• 

' 

' 

' 

[i 

Ul 

U] 

[d 

'll 

s 

■^       'S 

s 

s; 

ci 

S 

S 

S 

S 

CI 

1 

§ 

C    o 

^      - 

'^ 

2 

«, 

? 

i-" 

g  ^ 

g-g  ^ 

ci 

•o 

^ 

„  = 

-■   c 

^ 

g 

o  n 

•-  s 

•     3 

w      3  'w.  e 

S  SS 

9 

2  "- 

2   Si 

^    (0   oo 

o.  oca 

C    00 

O    00 

O    -H 

c  -^ 

3  .^ 

w'u               -o  -o 

s,i 

to     M 

o  i; 

6  j^ 

*S    M           >.  C    C 

>4     M     c 

H    v- 

X    b. 

-o  -^ 

c  -o 

c  ■-< 

c  -^ 

(yi               u 

H 

i: 

U) 

-) 

^ 

■^ 

u. 

ryi 

■^ 

— 

^ 

I 


E-33 


(T  n 

a 

(9    (O 

pq 

<; 

O 

H 

U) 

< 

i 

i 

i 

1 

i 

i 

i 

:i 

i 

i 

1 

1 

i 

^ 

.>E 

o 

^ 

oo 

Q 

^ 

^ 

OO 

r^ 

^ 

'.?. 

zS 

-^ 

^ 

?; 

2 

'~ 

" 

rj 

^ 

' 

X    O 

11 

s 

3 

5 

s 

3 

S 

S 

s 

£ 

§■ 

s 

2 

i!ii 

5 

-3- 

^5 

5 

- 

5 

« 

s 

S 

- 

- 

- 

Tolol 
dis- 
solved 
solids 
inppm 

S 

s 

S 

2 

» 

g 

1 

3 

S 

S 

2 

5 

^« 

2 

■;; 

** 

^ 

o 

<T\ 

-1 

^1 

•^1 

"I 

S,l 

"1 

oo| 

ool 

(»i2 

c^ 

°l 

°l 

r.| 

Ol 

"1 

ts,| 

-| 

"1 

"il 

■^.l 

■^1 

°'| 

1    I- 

ol 

dl 

ol 

ol 

ol 

ol 

ol 

^' 

ol 

■^ 

-1°. 

oto 

sis 

o'lo' 

o'lo 

sis 

sis 

o|o 

sis 

o'lo 

CN   O 

o'lo* 

sis 

a             ,    •  "> 

^1^ 

^|oo 

CNll- 

=o|S 

o>|S 

o|Pi 

p 

olS 

olS 

cnl^ 

oo|3 

.op 

ri  ^-°i 

«u 

"U 

»-|o 

-|o 

"id 

"1° 

|o 

o'lo' 

"'° 

|o 

"lo 

"'° 

a   > 

^        o»  — 

oo|3 

-alS 

CJ-II2 

1° 

^olS 

^1° 

Qo|!^ 

.,|S 

>o|3 

ii|3 

..tI?! 

olS 

<r|S 

•     6=2 

-u 

-u 

sU 

~u 

i;U 

siU 

^U 

-I: 

■'lo 

|o 

■lo 

'" 

^   kli 

•1! 

^|3 

H:- 

".1°. 

«|^ 

i-j 

H:- 

Hs 

^Is 

.|:. 

-Is 

|-J 

4        5  o  o 
1       '^^£ 

1 

§B 

.15 

^l<-i 

.B 

"B 

sis 

=ls 

sis 

€• 

sis 

lis 

?ls 

1      5°§ 

d 

°l 

p 

S|5 

°l:- 

sis 

1^ 
o     • 

lo 

sis 

CT-'|o* 

=ls 

p 

O       • 

|o 

o|°. 

5          g6_ 

oolS 

«|S 

C,|g 

<^|S 

o,|2 

op 

.p 

J2 

cols 

r-  p 

u-i  p 

^1°. 

> 

olo 

-|o 

rilo 

o|o 

<-,|o 

colo 

<,|o 

s 

-lo 

■6Z 

1 

< 

,E 

,|;. 

=|5 

.15 

=1: 

515 

gl: 

5g 

=E 

>- 

=1: 

"^|o* 

=1: 

*"|c 

3  * 

=1 

=1; 

=1; 

=g 

H: 

=E 

£ 

Hs 

=15 

^B 

=15 

.I5 

E 

1" 

._ 

|c 

jo 

K 

"  o 

=1-. 

oL 

oth 

rjL 

S  r- 

-  k; 

2r. 

-  ■". 

S  r. 

3  p. 

3  r. 

o 

J. 

^ 

, 

^ 

^ 

rj 

^ 

^ 

.-. 

c^ 

- 

o 

■^ 

00 

CO 

«j 

as' 

oo' 

co' 

oo 

oo 

oo 

>- 

» 

to 

y  i     i^(5 

^ 

^ 

^ 

Q 

^ 

O 

>n 

<r. 

^ 

-o 

0  -i  '  S  5  V) 

S 

5 

s 

s 

2 

s 

^ 

Pl 

3 

<t 

5 

<J 

£  gS  E6~ 

-- 

" 

^ 

^ 

E^ 

2 

S 

3 

5 

3 

3 

s 

•" 

• 
5   a 

S 

S 

S 

3 

3 

S 

CSI 

3 

s 

3 

3 

3 

3 

S    E 

r^ 

ri 

- 

'^ 

« 

'- 

■^ 

^ 

oo 

^ 

■° 

^ 

■° 

•   g  E 

_ 

g 

< 

< 

s 

S 

S 

s 

s 

i 

3 

S 

-I 

•^ 

"ll 

Q 

I 

B 

s 

B 

B 

s 

B 

5 

- 

B 

! 

1 

a   c 

c 

c 

c 

X  c 

J)  ™ 

g 

g 

g 

o  o 

O     w 

S    "     0 

c   ii  'C 

n  '2 

u  .M 

c  .ii  *li 

■:^ 

■^   u 

£  " 

i 

o 

•D    2 

TJ    u 

•owe 

"c  d  u 

.5  «  3) 

3>    M 

f  0    w     3d 

3) 

X   Si 

w 

o  S 

I-     00 

X    M 

~  s  ■- 

a.  * 

,t  t; 

ii  M  i 

^ 

=   " 

o   o 

tl 

1,  ^ 

<     ^ 

_J      V. 

O   ^    c 

^  -§  ^ 

l^    --^    T3 

" 

-«A— 

3 

s 

" 

I. 

^ 

^ 

a. 

"^ 

■^ 

E-34 


\ 


T> 

• 

1^ 

< 

i 

1 

i 

i 

1 

1 

i 

1 

i 

1 

1 

1 

1 

i 

„ 

o  6 

^ 

^ 

^ 

^ 

a. 

^ 

00 

r. 

r. 

^ 

^ 

^ 

Q 

S8 

z  a 

(-^ 

— 

OO 

>o 

fo 

o 

2 

(N 

<r 

^ 

1(5 

i  E 

^ 

^ 

uo 

^ 

_ 

J 

^ 

fM 

CM 

vr 

^ 

J 

o 

_. 

X  o 

o 

•" 

r-. 

^ 

^ 

^ 

en 

en 

rsi 

■^ 

u-1 

'^ 

'^ 

■^^ 

" 

^ 

ilii 

<S 

•" 

^ 

oj 

"■ 

"^ 

"■ 

M 

(-1 

<-t 

o 

CO 

00 

lA 

-  '  55  E 

^ 

00 

^ 

00 

o 

<s| 

U-. 

^ 

Q 

Q 

Q 

o 

<r 

^ 

<J 

iS'SSs 

^ 

" 

" 

" 

" 

^ 

O 

^ 

3 

" 

■=» 

• 

■^ 

• 

o 

O  1<4 

oO 

OOl 

-'I 

ol 

OOl 

<^l 

Ml 

■^1 

LAl 

OOl 

col 

°l 

col 

^1 

f^l 

r^l 

ml 

f^l 

cmI 

fsll 

t^l 

cmI 

cnI 

c^l 

<n| 

•ol 

;s2 

si 

o  — 

-^1 

•Jl 

c 

|£ 

oi 

o'l 

O 

o*| 

o*| 

o"| 

o'l 

o"| 

j| 

jj 

-.i 

o*| 

—1 

oi 

^ 

E 

= 

S'SiT 

'^.  p. 

'^.  p. 

(->  o 

fn  o 

<^|o 

c^  p 

-p. 

"^.  p. 

"*.  K 

■J^  p 

".°. 

-J  p 

'~^.  p. 

CM  p 

E 

o|o 

o|o 

olo 

o*!o* 

o"|o" 

o|o 

o'|o' 

i 

** 

l-A 

lo 

lo 

^ 

« 

-  ocT 

■^1° 

— ri 

<-^|-; 

^n 

5  n- 

?^  K 

-° 

Jn  r* 

op 

(NO 

sk 

'^.  H. 

•o  o 

"^1° 

n|o 

lo 

•x)|o 

• 

Z 

o  oo 

O    f-J 

6cH 

CO      . 

IA    • 

'" 

IC' 

|o 

'" 

lo 

lo 

r.1^ 

-1^ 

""^ 

"" 

lo 

'  :7^ 

1" 

l-J 

ICN 

1^ 

lo 

j"^ 

.„ 

, 

Ito 

|o 

3  oS 

-.   O- 

cn     ■ 

io 

lo 

-j-Ico 

(MJ^ 

£ 

o 

1 

^  •  "7, 

-' 

1 

l<J 

|o 

10^ 

!<!■ 

lo 

I^D 

[^ 

|o 

^ 

loo 

^ 

Icn 

lln 

o  o  O 

.D  r^ 

00  Ka 

(M   -J- 

CM 

u-»   00 

o  c  o 

cn     . 

CO  p. 

. 

c-t       . 

i 

S2  £ 

A 

"'■" 

fN*|(-l 

-.U 

.ot-^ 

cmI-J 

ml^ 

^loo 

NO 

2 

<f|r~ 

CO 

<t 

<r|co 

cmIc-. 

1?^ 

|o 

lo 

lo 

lo 

lo 

lo 

1° 

jo 

|o 

|o 

|o 

|o 

|o 

|o 

o 

o 

o 

o 

p 

p 

o 

o 

o 

o     . 

o    . 

o     ■ 

O     . 

o      • 

• 

c 
2 

o      -' 

S 

lo 

|o 

o|o 

lo 

|o 

|o 

|o 

lo 

lo 

|o 

|o 

lo 

|o 

•"E  — 

1 

loj 

Irj 

|fn 

tM 

■^ 

l^ 

■^ 

IcO 

l<» 

la-' 

loo 

tin 

|o 

P" 

H 

>A  p 

'^.  R 

°i° 

rN  p 

oio- 

j|o- 

lA  p 

"•l= 

IN  p 

:-lo- 

>A  p 

:^-b 

-<  p 
rj|o* 

o  -. 

J 

E_ 

J 

§ 

|o 

iCTs 

•6z 

00  p 

-JO 

NO   r- 

•o  o 

OS 

■"' 

?E3 

o 

fm 

l<I 

i_ 

|t-1 

|r^ 

loo 

1  — 

|(J^ 

M 

|CN 

|_, 

loo 

|0 

ICM 

?2S 

fo  <r 

>0   CO 

o     . 

ON       . 

I  "■" 

1" 

I- 

1^1 

\m 

k 

1^ 

loj 

1^ 

^|oo 

-|o~ 

|r- 

CT.|0 

|o 

1- 

j-J 

\<3 

l-J" 

|co 

^  o 

5N 

o  ~ 

Ic^ 

!cs 

1- 

\^ 

1" 

'" 

loj 

""'"^ 

|m 

^Ir. 

l<t 

1- 

1- 

r 

n 

^ 

P-1 

^ 

^ 

CO 

^ 

m 

_ 

CS 

ON 

(M 

CO 

oo' 

2 

oo" 

r^ 

» 

oo' 

f^ 

r^ 

CO* 

OO* 

OO 

r-' 

oo* 

r: 

o  i      .      5 

^  a  •  °  ••. 

o 

o 

_    ^  *  o  o  V) 

S  gS  eI~ 

(N 

-• 

^ 

-■ 

^ 

■^ 

40     O        —          O 

Q.U- 

•  ' 

*-  " 

■D 

• 

•     Q. 

5    E 

Q     O 

rj 

fNI 

oj 

'V 

r-j 

'V 

"7 

'V 

(^J 

<N 

*7 

^ 

<^ 

■° 

J> 

J, 

J> 

J. 

J> 

^ 

^ 

■J> 

-i 

>i 

-o 

^ 

^ 

^ 

PQ 

;e: 

< 

< 

•    §   E 

•2^ 

1 

^ 

— 

1 

-J 

? 

2 

p. 

-J 

7 

7 

2 

fo 

<£ 

z 

^  1 1 

1 

1 

o 

1 

" 

^ 

^ 

^ 

fM 

1 

i 

2 

^ 

CM 

^ 

^ 

'_> 

-D 

c 

■o 

^J 

y 

.^ 

■^ 

^ 

2-g 

15 

o  -o 

T3     C 

C 

u. 

J 

c 

•  * 

u    E 

» 

o  «a 

to 

IJ     U      (Q 

o 

s:  oo 

>.   DO 

■^     M     ClO 

1   'u    T3 

I-,     4, 

(J     <u 

■H    a, 

CO    u 

yj    u 

c    E 

E 

e 

1-^ 

S| 

IQ       k< 

I-  e  M 

e 

Q       U 

U.    O    l- 

«  -o 

«   T3 

T3    ■-• 

W    -O 

=• 

.J 

o 

t/! 

^ 

=^ 

^ 

u. 

- 

E 

3 

U. 

a. 

E 

E-35 


j;g; 


?l       =1 


r.l        .',1 


51       SI       31 


ill  ~ 


»       5 
.  S  "= 


,•  E      ,•  e  ' 


^  I 


E-36 


I 


w      o 

(T   lo 

3    ..  2 


So 
■1 

1        iiiiiiii        i        i        i        t      i 

I  5 

z  S 

s        °°ss      =      °ss        -        "        s        3- 

°  E 

2        5      2      s      2      ^      3      s      s        s        s        s        15 

ilii 

3           SSSSSSSS           S           S           S           53 

i5"°22c 

S          §       S       S       S       S       S       S       S          §          2          s          g       s 

1 

2 

c 
• 

S!2 

31          SI       SI       sl       SI       SI       sl       SI       SI          31          SI          31          SI       SI 

c 

E 
1 

1 

i 
E 

• 

1^ 

51       21     21     21     21     51     21     51     5|       21       SI       SI       5l     51 

O* 

5|S     5l5  5l5  5l5   sIs  515  5ls  sIs  5ls     5l2     5ls     2l5     5l5  sIs 

iff 

5|S      -Is  t  sis    -Is  5l5    -S  25    -15      -5      -IS      -g     iP   ^1? 

g|5    sB  ^5  ii  t  H°  H?  s|:  .|^    .g    5B    ga    sl:  42 

1 

1 

2 

3  o^ 

H^     HS   H2   =|5   H5   ^|2   ^|2   N:   ^b     ^IS      -is     =|2     ^15   ^2 

' 

^a  si:-  sis  sa  sB  5|^  !i2  sa  sg  =b  -b  ^a  ^a  h:- 

1?? 

5    - 

s^ 

°l!    °-l5  sis  4  4  sis  sis  sis  sis    °ls    °ls    °ls    °ls  °ls 

S6- 

:^ls    "Is  :-ls  :-ls  2ls  :-ls  f-  :-ls  "Is    :-ls    sis    :-ls    sis  :-ls 

E_ 
■62 

< 

^a  ^a  ^a  t  ^a  ^a  h^  =a  ^a  h?  ^b  ^a  §b  ^a 

?E-5 
2 

HS     ^B  ^a   =E  N5  ^a    -12  HS   ^2      -Is     5l5     ^15     ^In  ^B 

i  = 

^|2     H5   ^B   H?   H^   ^IS   H^   ^a   HS     ^l2     ^IS     =|2     ^|2   ^a 

I 

2       2     «•     2     2     «•     «•     2     »•       5       "       "       °     5 

Sptclfic 
conduct- 

(mlcro- 
mhos 

§       i     S     i     i     °     S     5     £       s       s       ^       11 

it 

s           SSSSSSS^S           S           S           5           3S 

1! 

!     :   S   2    M   1   M     5     i     ^     M 

—  • 
s  e  • 

si        1      S      1      i      3      i      i      5        5        i        5        11 

M   i  1  i  i  i  i  1  i   i   1   1   1  f 

c 
O 

s  =    ^  g    ^  ^    ^  g    ^  g      1   1  g    21    -11   1  ;^  1    s ;;  1   f  ^  §      ^    = ;;  i 

si^  "ir    isl    ^r   it      t    °t    St    -^tZ   ^l-i    .1-2   sui    SI    s|^ 
S|.s    -.s    ^1    °.s    ^i       .s    "-i    ii    ■'iS    =.§i    -^.s    -'^i:    "1    -i-gi 
^          ^       1       ^       .•               c       g       ^          «•         -          J          >•       S 

E-37 


w     2 


M-l 

(T 

ro 

w 

to 

(0 

H-1 

"9 

Ll. 

o 

E^ 

to 

■o 

• 

_>.  ** 

2^ 

3 

1 

g 

g 

g 

3 

3 

3 

3 

3 

g 

g 

g 

g 

** 

Q 

° 

° 

^ 

a 

a 

o 

Q 

^ 

■^ 

„ 

<^%. 

^ 

^ 

^ 

^ 

o 

^ 

C' 

^ 

^ 

o 

^ 

^ 

:8 

z  a 

CVJ 

^ 

JQ 

(^ 

2 

(M 

^ 

"^ 

1" 

i  E 

^ 

(-1 

^ 

^ 

CM 

^ 

O) 

^ 

00 

^ 

^ 

o- 

^ 

^ 

r  S 

<r 

•" 

- 

"^ 

"^ 

^ 

"" 

"■ 

n 

rN 

■" 

■^ 

■* 

" 

^ 

ilii 

S 

S 

<j 

s 

s 

S 

s 

^ 

3 

£ 

S 

s 

6 

n 

_  1  "WW  E 

•J 

^ 

vO 

o 

3'llc 

tn 

" 

" 

" 

" 

-* 

^- 

c 

• 

2 

^ 

o 

u 

• 

£ 

5 

So* 

^ 

LAl 

-J| 

■^1 

'^l 

c-l 

-1 

■^\ 

nl 

CT^I 

-ol 

SI 

col 

nl 

n| 

n| 

n| 

•^'1 

n| 

n| 

n| 

r-i| 

C-j| 

(nl 

c-j| 

55 

g- 

-| 

""1 

^1 

_.. 

ol 

_,, 

^1 

c.| 

"1 

-| 

Ol 

Ol 

-1 

"1 

o 

fe£ 

oi 

o| 

o'l 

ol 

ol 

oi 

d| 

3*1 

dl 

dl 

='^ 

=1 

d| 

dl 

o    \ 

. 

1^ 

!-• 

1— 

1^ 

1^ 

I— 

1  — 

1- 

j_, 

^ 

1- 

H 

I- 

=  ^ 

S'^uT 

"1  p. 

-.°. 

-.°. 

'^  °. 

^.  r. 

"•  ° 

"k 

-° 

"*■  r- 

^.  P. 

^ 

^ 

-h 

->. 

"1  P. 

E    i 

d"^ 

oio 

olo 

o|o 

o|o' 

old 

olo 

olo 

olo 

d|o 

olo 

° 

° 

olo 

olo 

olo 

«    "^ 

In 

1— 

K 

lo- 

^  — 

'      n  ^ 

no 

fn  p 

no 

coo 

^p 

o  o 

-co 

op 

op 

"!P. 

".°. 

°p. 

J^  p 

'^.  °. 

■g   \ 

i?! 

-lo 

-'lo 

J|o* 

-io 

nio- 

<;lo 

olo 

<r1d 

-J  Id 

,Nid 

.Xlo 

olo 

'^l- 

d|o* 

a   1 

lo 

|o 

loo 

!■" 

p 

o  lo 

n  1^ 

CM    trt 

4 

§15 

-o     . 

^     . 

.o     . 

u 

'"^ 

'" 

'" 

1- 

'" 

1- 

-1^ 

1— 

--l-^r 

"^ 

'^ 

'  •«* 

In 

1^ 

ju-. 

Ico 

I"-- 

K 

1^ 

l-o 

P 

C 

aoS 

on 

./^  oo 

00   (O 

-   CO 

-JO 

,2  o« 

u^      . 

o    . 

ao     . 

n     . 

<r     . 

-.|o 

—  In 

|o 

_.|<T 

• 

^ 

1 

^  •  "^ 

u 

In 

Ico 

lo 

in 

K 

1^ 

|o 

It, 

|0 

jo 

1-" 

o  o  O 

r-  fvj 

n  o> 

n  CO 

CN   — 

0^      . 

o    . 

<j     • 

—     . 

n     • 

C 

(55  X 

" 

-In 

-In 

■"'^ 

c-,|o 

-|f^ 

-1- 

" 

-In 

" 

" 

iio" 

-» 

lo 

|o 

|o 

1° 

|o 

lo 

1° 

1==^ 

|c> 

p 

lo 

P 

p 

P 

o 

c 

on 

°.h 

oP 

or. 

p 

°  P 

p 

p 

°.  H 

o 
o     • 

or. 

o  ° 

°  1   * 

\ 

o       ^ 

^ 

ct!|o* 

,o|o 

lo 

lo 

Id 

cnio 

^|o 

|o 

|o 

.£>|o 

jo 

|o 

n|o 

2 

^ 

w 

loo 

IvO 

1^ 

|vO 

jin 

jCT> 

Ico 

|Q 

._, 

■^ 

p 

^1- 

ILO 

1'^ 

1"^ 

< 

n'lo' 

:;b 

"lo- 

^b 

j|o- 

p^  p 
cilo* 

Slo- 

°-|o- 

"•p 

^•|o- 

cnio* 

!-|o- 

^lo- 

£^ 

< 

g 

lu-. 

lu-i 

p 

Im 

in 

[O 

[3 

lu-. 

p 

iu-i 

|o 

1"^ 

lo 

p 

-6z 

op 

or- 

n  vT 

-*  -- 

5 

-"U 

■"U 

-'U 

■"U- 

"1" 

"U 

"1" 

"1^ 

l-» 

^u 

"'''■ 

~l_- 

f  ES 

ir. 

1^ 

1^ 

Ir, 

|n 

1" 

P 

h 

I'i 

»,IP 

p 

?-s 

sh 

3r. 

-p. 

2  *~ 

"lo 

"lo 

"1- 

o,|_^. 

^1d 

-|_: 

"1- 

U* 

^U" 

"U 

"M 

^U 

1- 

r~"|o 

g 

l-J 

H 

IvJ 

o  ki 

OCT* 

oU 

_    . 

u  ~ 

1- 

'- 

'- 

'- 

"^In 

'" 

'" 

\<n 

'~ 

\^ 

-lu^ 

"'■" 

'" 

Ic- 

X 

^ 

^ 

CO 

„ 

c^ 

^ 

^ 

o 

- 

-d- 

^ 

,-, 

1 

c. 

"■ 

CO 

CO 

r-T 

00* 

00 

CO* 

co' 

30 

X 

d 

<-^ 

co' 

C-* 

® 

o   i        ^^G 

.A 

^ 

o 

,A 

^ 

^ 

^ 

U-. 

o 

o 

Q 

- 

o 

o 

o 

£  gSee:; 

— 

"^ 

~* 

tn  w     -      o 

E  • 

^ 

^ 

^ 

^ 

00 

<f 

.o 

(n 

„ 

5 

|2  - 

■o 

3 

3 

ts 

3 

S 

3 

S 

^ 

3 

■? 

■? 

"? 

■f 

3 

5   £ 

CO 

GO 

•^  S 

-. 

-- 

f^ 

-' 

-" 

-■ 

-• 

r^ 

-' 

-J- 

.^ 

-^ 

'7 

'^ 

f^ 

ci 

'^ 

^ 

'^ 

'^ 

^ 

<» 

'^ 

'^ 

■'- 

■^ 

« 

iH 

1 

% 

a 

i 

3 

Cr 

5 

U 

s 

en 

^ 

= 

< 

i 

1 

•   •  ^ 

iL 

LU 

u 

J] 

ti 

li 

U] 

■Jl 

J] 

ti 

[i 

ti 

LJ 

U 

-  fi  w 

s  e  • 

to    a  £ 

5 

- 

2 

5 

:£ 

- 

- 

- 

- 

- 

- 

'^ 

- 

- 

m 

■-' 

■o 

■"  E 

•-  S 

o   o 

■a   o 

•     3 

u    E 

i? 

B 

o    <« 

a*   q 

S  S, 

a  2. 

u    Si 

<    60 

pa  00 

O    00 

13    oc  n 

■o   w 

Z     M 

o   a; 

m  t^  1 

o    E 

u     M     C 

H    ^^ 

C    -^     <0 

T3 

E 

M 

->■ 

►^ 

•J 

^' 

-^ 

< 

^ 

s: 

^ 

< 

° 

E-38 


W         o 


w 

O    lO 

l-l 

< 

o 

H 

(n 

< 

1     1    1     1     i     8     1      i     i     i     1      i     i     i    i 

JO 
X  o 

z  a 

SSSS°5S         sssg         s       =       ::;s 

o  E 

3      S      S      s      s      S      3         5      5      S      3         S      s      B      S 

ill! 

S3S33S                 ?:ss;:;         ^       ':i      •:^      ^ 

2  rill 

1        S        S        S        S        §        g           3        g        1        g           2        1        1        2 

'1 
1 

1 

1 

5 

11 

SI       si       SI       SI       SI       si       SI          SI       SI       SI       si          SI       SI       31       ''I 

1      1" 

:-|     31     51     51     :-|     51     51       21     31     31     31       31     31     5i     5l 

3l 

S    csilS    -Is    ^Is    -Is    -Is    ..Is       -Is    <s,|S    ^13    ^Is       -Is    -Is    ..IS    ,v,|S 

o       o'lo*       oio       olo"       olo       o*|o       o|o            o|o       o|o       o'lo       olo            o|o       o'lo       olo       o|o 

:•! 

2       J&       ^IS       ^2       o|g       ^^       o,|5            §|g       o-IS       o|g       o|g            «|g       oli       ^IS       o|g 

o       ^lo       r,|o       <D=       olo           lo       olo            olo       olo       olo       olo            -lo       olo       r,|o       olo 

'1  ifs 

ii   Sl5   ^\2   5|3   §B   §g   =l3      A2   H?   si:   §IS      H5   ?|3   5|5   5|3 

^    rsi 

Sg   S|3   H3   H:   2l3   ^|3   ^b     il3   sis   S 

\   s|3     lb   ^3   ^|3   °|3 

1   '^^- 

I 

lo            loo            lu->            lo            Ino            Ir-.            Ir^                  Icn            lo            loo            |u->                 |o            In            \o            Io 

ll!   sB   Sl^-   sif-   "If-   'b   Sb      sis   b|°-   Sb   Sb      2b   sb   2b   sb 

1  i?8 

d 

°|3   -I  :-l3  °|3   °l  °|3  :-|3     -I!  °ll  °|3  °|3     °|3  H!-   =1°   -l3 

§ 

;; 

=     »|2     ,.15     oolS     -13     <,|S     olS        Js     ,~.|S     -,^|:::     .^l-        =-12     .,p     ..IS     ^|£ 

o       Aa       ^|o       c,,lo        -Ic        r-ilo       olo            mio       cnlo       olo       olo            .ilo       ^|o       mIo        r^lo 

6_ 

■z 

5l:.  sB  =g  =15  .B  t:  f2    ^:  ^5  s:  -I    =E  €■  ^B  =E 

ill 

3  *" 

^l  €  ^1:  =1^    -13  2|3  =|3     5|5  H5  ^1^  H2     H3  ^B  =B   ^15 

h 

s 

5   HS   H3   €   -l3   °|3   5b     sb   HS   sb   ^3     H5   ^b   H2   € 

1 

-^.-.2     3     3     "•     3       "•     5     5     «•       5     3     3     3 

t Is  s|v 

§      1      S      s      s      §      s        1      S      i      2        I      I      I      I 

•  c 

gi'sSSSS           322S           3SSS 

• 

1  1 

M   1   M   H     4   ?   H     \   \   \   % 

-    ■O     * 

III 

c   o 

.,   i    i    i    i    i    i    3     ^    3    s    s     i    i    5    5 

M  1  11 H 1   1  i  i  i   i  H  1 

o 

:sil    i  ^1  i^   ^s    g|     |l   is|     1     1  w%  1%  II   oS   f^H 

I'll     \     o|     S|     l|     ^l        HI     "^        H        i     3|H     11     tl     S|     2||K 

E-39 


< 

i  i  i  i  i  i  i  i  i  1  1  i    ill 

is" 

X  o 

o  6 

8        S        S        =        =        S        -        S        -        1        S        2           g        i        S 

o  E 

S     5     i     i     S     s     s     5     5     ^     S     s       ill 

km  1 

RS1S2SSSS-SSSS           rf^ri 

Tolol 
dis- 
solvad 
solids 
inppm 

s    i    e    1    5    ^    s    s    i    1    1    s     ill 

1 

C 

s 

o 

5 

S2 

31       SI       SI       ;:;l       SI       SI       ^1       ;^l       Si       Si       SI       f^l          Si       SI       S| 

b  F 

-1       ^1       "1       -.1       ^.1       ^.1       ■".!       -".!       -".1       ^.1       '^l       *.|          °.|       "1       ".1 

ol            oi            oi            o|            ol            ol            o|            o|            ol            o|            ol            ol                 ^\            -1            -1 

^\o     ^\o     -Is    -Is    -ts    -Is     -lo     -Is    -Is     -Is    <nIS    cjIS       ^Io    ^Io     r^lS 

ojo*       o'lo*       o|o       o'lo       ojo       o'lo       o|o       o|o       ojo       o|o       o|o       olo            o|o       o|o       o|o 

•|5  HS  si  5|l  t  t  ^IS  HS  t  HS  ^|3  HS     ^|3  ^|3  ^|2 

a   > 

I-  Hi 

sl^   =P   H^   ^11  ^1:   4   N!   =B   -|2   sl5   !l5   ^1=     Sl2   sis   l|5 

^    k*§' 

HS  §l2  sa  sis  §15  sis   Sl3  sis  HS  i 

tn             Iso             Ity,              u-i 

0         r^ 
*^.        0 

1  si:- 

S          ■   .-7, 
.2        5  o  o 

1       «'-°5 

1 

..IS     »|3     «|g     -.13     ^IS     -13     i^lS     a,|S     olK     <^1S     ^|§     ^IS        ote     g|g     ^IS 

^L-   :iU   sU   aU   oU   sU    sU   sU   sU    -U   :2U    -U      sU   sU    zU 

1      5°§ 

-3- 

op.       op.       op       -.1^.       op       op       op       op       op       op       op       op            Sg       °.P.       op. 

3           »£_ 
1"- 

-J 
< 

„|g     ^IS     0,12     ..IS     =^1S     ,.|g     o.p     ^15     <,|g     <,|:i     olS     r^lS        ^IS     r-fc     ^p 

i 

5E  sE  *  ^E  =E  8B  5E  ^E  =B  sB  *  sB    i=  i;  * 

?E-S 
5  "~ 

.15  .g  sg  .|^  .B  .g  Hs  ^IS  =1!  sB  H^  H^    ^a  s 

2  ^15 

1- 

^IS  4  ^4  HS  ^|5  ^|5  5|S  =1^  ^B  i 

a  ^is  Hs  s 

I  sis  H:- 

a 

:•    2    2    5    ^-    :•    :!•    "    »•    5    »■    »•     «•    «•    -• 

S  SSiE~ 

to     w        "          O 

1    §    §    2    1    1    1    g    3    1    s    1     ill 

it 

-S332SSSS:g:SS          SSS 

1    1    M    i    I    I    ^    !    !    :    :     :    :    : 

^   o   E 

s3S5sSss|s||       11^ 

||IBSS22»»?2            SSS 

> 

i                  1                   s     c. 
^„  li  SI    1    1    1  '1    1  si  J  11  |:|    1    1  J 

ij  .H  jt  rs    t  It  4  "4  4  4  p  ^n    i  4  4 

E-40 


I 


g      g      s      g      i      i 


SI       SI       SI       SI 


^1       SI       SI       SI 


11       SI       SI 


I 


E-41 


q:  io 

w 

C9   (0 

hJ 

„  2 

■o 

>.  ^ 

c  ■" 

< 

1 

1 

1 

i 

1 

i 

1 

i 

!So 

6  E 

Z  a 

■§o 

^ 

"^ 

" 

B  E 

X  o 

og 

0 

0 

Jn 

In 

:^ 

s 

00 

s 

CI 

r-t 

-1 

CM 

-J 

<N 

^ 

reii 

S 

O 

** 

S 

;^ 

^ 

§ 

?; 

_  ,  -o**  E 

o  tfi  •■"  Q 

00 

0 

0 

t5"°SS.E 

%o 

^ 

"^ 

CO 

■* 

<o 

en 

TI^ 

« 

3 

^ 

o 

So' 

^1 

<^l 

<-ll 

nl 

t^l 

■^1 

-1 

ool 

<n1 

rsil 

(n| 

t-tl 

—  1 

cmI 

cnl 

-■! 

j- 

"(D 

. 

e 

£- 

ol 

o| 

ol 

ol 

o| 

ol 

ol 

1 

E 

Icn 

a-'PuT 

<t  0 

-o  0 

-J  p 

E 

« 

iz  ■"  — 

o'lo 

0 

0 

oio 

oio- 

o'lo' 

o'lo 

oio- 

o'lo' 

• 

1     •'^ 

l-J 

Io 

lo 

1- 

1^ 

I-- 

|o 

|o 

-  oO 

op 

0;  o_ 

o\  p 

<r  p 

00 

op 

— 

1 

2i:2 

Cm|o 

Io* 

o'lo 

0*10' 

o'lo' 

o*|o' 

dlo- 

o'lo' 

Q. 

1 

O   »" 

10 

10 

[en 

1- 

1- 

o 

6?H 

""Id 

3P 

5|:- 

sp 

0  00 
Io' 

^ 

41°' 

I^D 

lu-l 

1" 

l«o 

Icn 

if^ 

lu^ 

|o 

" 

CO  p. 

J^  ri 

sK 

sb 

S  p. 

« 1  . 

5  r*. 

op 

|o 

O 

1 « 'Pj 

^ 

So  o 

If^ 

\^ 

00  Uj 

-*  00 

CM  0 

0   . 

-.     . 

§ 

<^  ^  S 

" 

rj|(^ 

cjlfn 

-1^ 

^IrM 

cnlm 

-Icn 

"'''^ 

-N 

o  «      >" 

I<f 

|0 

ic* 

t<r 

|o 

^  *  o 

CM   CJ 

0 

p 

.       . 

0     . 

0    • 

c 
5 

o      " 

^ 

fn|o 

r-lo 

|o 

|o 

|o 

-j|o 

|o 

|o 

S^  — 

B 

1^ 

1- 

l"-l 

IvO 

leu 

p 

p 

■^ 

-  0 

no 

r-  0 

kA  0 

OS  — 

s 

fsio* 

-j|o 

■.Io- 

c.-|o 

c^lo* 

cn'lo' 

c^lo' 

04  |o' 

E_ 

_] 

1° 

Io 

|o 

jo 

€2 

0  Ud 

-<  ^N 

^  U- 

a 

vO        . 

u-1       . 

CTN       . 

UI 

|(N 

|(N 

Io 

1^ 

1^ 

l^ 

1- 

?E-S 

!<»■ 

IxO 

In 

loo 

cr.55 

en  c^ 

10  Io 

00  u-( 

!C  r" 

fNJ          - 

cm|   . 

-^    • 

1  »_ 

1  — 

co|o 

!-- 

I-- 

|(N 

^l_" 

1- 

-  y 

1"^ 

l-J- 

0  kr 

fn  -. 

0  <T 

o~ 

'^U' 

"^U" 

~*u* 

^U* 

"^U* 

3- 

<j 

_^ 

^ 

^ 

^ 

^ 

0 

_^ 

Q. 

u  i       i  „  ° 

0 

0 

0 

0 

0 

0 

0 

CO 

*o 

■J- 

S  g5  EE  ~ 

■~* 

10     U        —          O 

au. 

E" 

•"  " 

T) 

• 

5    6 

2 

<f 

0 

2 

^ 

i" 

0 

3 

^ 

CO 

■^ 

'^ 

'^ 

"^ 

"^ 

"" 

T)   2 

-J 

O" 

J 

z 

0 

5 

"u. 

n 

1  g  1 

0 

s 

3 

3 

UJ 

[i 

u 

u 

Ul 

ti 

3  E  1 

i 

u5 

S 

CO 

w 

« 

yj 

c  S 

Is 

s 

^  * 

3          -" 

a 

<fl 

a>   to 

4J     U 

—    E    3 

JJ   --^ 

(U    u   -0 

St 

s^ 

0     ^ 

X      M 

0  H 

«• 

uJ 

s 

'^ 

u: 

E-42 


I 

'  i 

.  ^  S 

I     O     - 

.  < 
o 
o 

< 


00 

o> 

-d- 

00 

00 

ON 

ON 

<!■ 

On 

00 

ON 

o 

n 

0-1 

en 

n 

n 

n 

CO 

CO 

CO 

CO 

CO 

<t 

*<•  «- 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

o  > 

o 

O 

in 

O 

o 

vl- 

ON 

o 

o 

o 

o 

ON 

< 

m 

<M 

CNl 

1-1 

<f 

l-< 

w 

.^ 

O 

_)    >• 

^ 

.~ 

CD 

»  > 

a.     ~ 

■-      • 

3       ^ 

o    _ 

o 

O      *'* 

O 

o      <^ 

c 

a     Q 

< 

C 

^ 

^ 

o  ~~ 

o 
o 

O 

T3 

o 

u-1 

vO 

tn 

z 
o 

M 

1 

CM 

CM 

> 

S 
^ 

< 

v* 

i-J 

T5 

^ 

> 

1> 
o 

C 
«> 

a 

o 
o 

O 

Q 

C/3 

>H 

1 

3 

M 

2 

to 

< 

O 

>-" 

— ^ 

w 

CM 

CM 

•o 

CM 

CNl 

VO 

CSJ 

CM 

CM 

CM 

^ 

CM 

CM 

CM 

CM 

.    •> 

vO 

^ 

1 

O 

^ 

VO 

vO 

1 

VO 

VD 

vO 

vO 

«)    r4 

1 

CM 

1 

1 

1 

1 

1—1 

1 

1 

1 

1 

O    ^ 

0^ 

ON 

.—1 

On 

ON 

ON 

ON 

1—1 

ON 

ON 

ON 

CJN 

c 

1 
00 

1 

00 

1 
ON 

1 
00 

00 

00 

1 

00 

1 

o\ 

1 

00 

00 

00 

00 

< 

CM 

C^J 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CNl 

C^J 

CN] 

T3 

vO 

vO 

vO 

vO 

vD 

VD 

vO 

vO 

vO 

1 

1 

vO 

«     • 

1 

,—1 

1—1 

1 

o 

1 

o 

1 

o 

O 

O 

1-1 

1-1 

1—1 

1-1 

1-1 

If 

1 

1-1 

1-1 
1 

1-4 
1^ 

1-1 

i-< 

1 

1-1 

1 

1-1 
1 

1-1 
1 

r-l 

1—1 

1—1 
1 

to 

1—1 

1—1 

1-1 

1-1 

i-< 

i-i 

7-< 

1—1 

i-< 

»- 

1—1 

1— 1 

•-J 

t<i 

P 

P4 

m 

•-J 

r-< 

O 

Z 

Pi 

2 

< 

oJ 

o 

o 

1-1 

CO 

vO 

vO 

i^ 

ON 

(—1 

CO 

e 

<r 

n 

CO 

CO 

1-1 

CsJ 

CO 

r~ 

CM 
1 

1 

1-1 

D 

:s 

1 

3 

1 

1 
3: 

1 

S 

1 

3 

IS 

13 

3 

S 

z 

1—1 

1-1 

1-1 

r-i 

1-1 

CM 

CM 

CM 

i-i 

1—1 

CM 

CM 

— 

la 

Z 

Z 

z 

Z 

z 

z 

Z 

z 

z 

Z 

z 

4> 

1-1 

1—1 

CM 

tN 

CM 

r-4 

CM 

CM 

I-I 

r— 1 

t— ) 

1—* 

* 

E-43 


a\ 

o 

•»  *- 

m 

<(• 

o  > 

+  1 

+  1 

o  tJ 

o 

<r 

< 

o 

vO 

in 

o 

vO 

vO 

V! 

tt> 

• 

• 

'2 

o 

<r 

-* 

in 

<1- 

<f 

^ 

_J 

^ 

CD 

+  1 

+  1 

+  1 

+  1 

+  1 

H 

J; 

> 

o 

<!■ 

00 

vO 

o 

^ 

a. 

< 

O 

VO 

1-1 

vO 

~ 

V 

TJ 

'- 

V 

VO 

VO 

00 

o 

o 

> 
o 

i-l 
O 

I-l 

• 

O 

T-l 
O 

CM 

• 

o 

I-l 

CD 

CM 

O 

o 

y> 

o 

^ 

"C 

x: 
a 

< 

+  1 

+  1 

+  1 

+1 

+  1 

+  1 

(L 

a 

VO 

o 

o 

o 

O 

o 

c 

o 

• 

o 

o 

o 

?l 

TO 

ift 

fq 

o 
o 

^ 

■u 

vO 

in 

as 

in 

in 

■J 

jj 

«> 

• 

• 

• 

• 

• 

•a 

o 

C 

CO 

o- 

<f 

<i- 

<f 

<!■ 

^ 

o 
q: 

^ 

CO 

O 
O 

w 

+  1 

+  1 

+  1 

+  1 

+  1 

- 

c 

> 

CT^ 

o 

in 

VD 

o 

O 

'^ 

VO 

• 

• 

o 

1 

CM 

CM 

00 

< 

CM 

•D 

S-l 

S 

T3 

hJ 

ij 

<1- 

r^ 

0^ 

00 

hJ 

< 

r-t 

,— 1 

CM 

1—1 

1-1 

1—1 

a 

o 

^ 

> 

O 

o 

o 

o 

O 

o 

3 

o 

^ 

+  1 

+  1 

+1 

+  1 

+  1 

+1 

to 

< 

M 
O 
< 

3 

1 

o 

o 

t-l 
o* 

o 

o 

o 

'f^ 

^ 

CM 

CM 

C-4      « 

T) 

CM 

CM 

vO 

vO 

CO 

m 

en 

n 

CM 

CM 

VO      ^ 

«>  s 

CM 

CM 

^ 

vO 

1 

1 

VO 

VO 

VO 

VO 

VO 

vO 

ri     e 

VO 

vO 

1 

1 

1-1 

00 

i 

1 

i 

1 

1 

I 

o  i" 

1 

<f 

r-l 

CM 

t-l 

r^ 

in 

00 

VO 

<r 

1—1 

CM      ' 

Q    o 

0^ 

a\ 

CM 

CM 

1 

1 

1—1 

1—1 

CM 

CM 

CM 

CM 

1 

c 

1 

CM 

CM 

1 

1 

1 

1 

1 

1 

CM       "^ 

< 

00 

00 

CJV 

ON 

1-1 

1—1 

CO 

CO 

r~ 

r^ 

CJV 

OV 

1—1       "■ 

T3 

CM 

CM 

CM 

CM 

»     « 

^ 

vO 

CM 

vO 

CO 

CO 

CM 

vO 

°     C 

O 

1 
O 

VO 

1 

in 

VO 

VO 

vO 

1 

in 

Q  E 

■-< 

r-1 

VO 

1 

r~ 

VO 

VO 

1 

o 

1 

1 

1 

CM 

1 

1 

1 

CM 

CO 

(^ 

r^ 

OV 

1-1 

n 

VO 

Ov 

1-1 

V 

1—1 

i-< 

CM 

CM 

CM 

r^ 

1-1 

I-l 

o 

Pd 

W 

fe 

fe 

P^ 

h 

S 

s 

e 

t^ 

vO 

i-l 

1-1 

T-l 

1-1 

T-l 

3 

CM 

CO 

CM 

CM 

CM 

CM 

CM 

1 

Z 

S 

1 

13 

1 

13 

•k 

S 

s 



CM 

CM 

I-l 

1-1 

1-1 

1-1 

I-l 

1—1 



"^^ 

■■^^ 

•■^^ 

•^^ 

^^■* 

*"**» 

«l 

;z; 

2 

OT 

CO 

C« 

CO 

CO 

w 

s 

CM 

CM 

<t 

<t 

-* 

•<f 

-d- 

<!• 

E-44 


CO 

CO 

CO 

CO 

•J- 

<!■ 

CO 

CO 

CM 

■J- 

CO 

•»^ 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

o  > 

+  1 

+1 

+1 

+  1 

+  1 

+1 

+1 

+1 

+1 

+1 

+1 

<jZ 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

< 

1—1 

CM 

V 

CM 

VO 

.t 

o 

LO 

<f 

_l 

^ 

CQ 

+  1 

+  1 

^ 

> 

CM 

o 

a. 

~ 

Cvl 

1—1 

u> 

< 

n 

V 

■o 

k- 

t) 

3 

o 

I-< 

CN 

o 

O 

o 

O 

" 

- 

+1 

+  1 

Q. 

a 

< 

^^ 

o 

Csl 

c 

JJ 

• 

• 

■" 

o 

o 

o 

o 

<;? 

in 

o 

'>^ 

o 

TO 

<T> 

vO 

pq 

• 

• 

•o 

o 

<f 

-* 

JJ 

a: 

> 

< 

00 

w 
to 
w 

as 

+  1 

r^ 

,-1 
I— 1 

+  1 

o 

Cvl 

t> 

T3 

>H 

c 

W 

■— 1 

1—1 

«> 

J 

o 

• 

<^ 

o 

<; 

o 

o 

3 

to 

a. 
< 

+1 

o 
o 

+1 

o 

< 

H 

"O 

S 

en 

CO 

CO 

CO 

CM 

CvJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

c^^ 

CM 

0)    r^ 

< 

VD 

vO 

^ 

vO 

vD 

vO 

VO 

VO 

VO 

vO 

VO 

VO 

VO 

VO 

vO 

CO 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

O    ^ 

1^ 

in 

00 

vO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

O    o 

1-1 

>-( 

CM 

CM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

c 

1 

1 

1 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

< 

fO 

CO 

r-~ 

r^ 

1—1 

rH 

1—1 

I-< 

1—1 

1—1 

,—1 

1— t 

l-< 

1—1 

1-1 

■o 

CM 

»  ^ 

CO 

CO 

VO 

*"    a 

vO 

\D 

1 

-1 

1 

1 

Csl 

CM 

CM 

CM 

CM 

CM 

00 

CM 

CN 

CM 

CN 

r^ 

v£> 

VD 

VD 

vO 

vO 

VO 

VO 

1-1 

VO 

VO 

vO 

vO 

1/1 

CO 

vO 

00 

00 

00 

00 

00 

00 

0^ 

00 

00 

00 

1 

00 

«> 

1— 1 

1—1 

t-( 

1— ( 

1-1 

1-1 

CM 

CM 

I-I 

.-1 

1-1 

^ 

s 

s 

1-1 

o 

PQ 

w 

< 

3 

Q 

PS 

o 

g 

1—1 

G 

i-i 

t-( 

o 

1—1 

1—1 

<t 

VO 

r~ 

VO 

00 

ON 

o 

ffi 

3 

CM 

CM 

r^ 

CM 

r-i 

1-1 

1—1 

r-l 

CM 

CM 

CM 

CO 

(J\ 

z 

1 

3 

1 

W 

3 

S 

S 

3: 

:s 

:s 

S 

3 

1 

— 

.-1 

r-l 

1-1 

1—1 

r-< 

i-< 

1-1 

1-1 

i-( 

l-( 

1-4 

1—1 

CM 

— 

^■^^ 

^^ 

■^^ 

^"^ 

"***» 

"••^^ 

**^ 

^>^ 

"">»^ 

■^-^ 

■^^^ 

*^-^ 

''**^ 

V 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

* 

<J- 

<!• 

vO 

o 

VO 

VD 

vO 

VO 

vO 

vO 

vO 

VO 

VO 

E-45 


oc 

UJ 

h- 

< 

* 

Q 

CM 

z 

Ul 

O 

UJ 

O 

_J 

li. 

o> 

CD 

O 

< 
1- 

^ 

<f 

(M 

,-( 

CM 

<r 

CM 

CM 

CO 

1—1 

O 

00 

00 

as 

CM 

vO 

^ 

n 

n 

CO 

CO 

CO 

CO 

CO 

CO 

<|- 

CO 

CO 

CO 

o- 

<f 

•*  *. 

o  > 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+1 

•-  z 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

00 

1—1 

O  o 

CM 

CO 

< 

r-l 

vO 
CO 

. 

^ 

O 

-I 

^ 

m 

0) 

> 

OL 

< 

a> 

T3 

»- 

«) 

3 

^ 

o 

O 

o 

«> 

o 

o 

</» 

c 

a. 

Q 

< 

c 

J-l 
C 
O 

o 

C3 

in 

O 

>, 

o 

CO 

o 

■o 

O 

m 

1 

o 

> 
< 

m 

4J 
05 

w 

CM 

t> 

■D 

CM 

>* 

§ 

c 

w 

Q 

4) 

a 

3 

o 
c 

<; 

E? 

to 

< 

> 

> 

M 

< 

■o 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

p^ 

vO 

\o 

VO 

vO 

VO 

VO 

VO 

vO 

vO 

vO 

vO 

vO 

vO 

VO 

*>      N 

< 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

^    >» 

VJ 

00 

00 

00 

00 

00 

00 

00 

00 

1—1 

1—1 

1-4 

1-1 

i-< 

i-< 

Q    o 

c 

1 

1 

1 

1 

1 

1 

1 

1—1 

1—1 

i-H 

i-< 

i-l 

1-1 

o 

o 

o 

o 

o 

o 

o 

o 

1 

1 

1 

1 

1 

1 

< 

T-* 

rH 

,— 1 

I— 1 

r-t 

r-l 

,—1 

rH 

in 

in 

in 

in 

in 

m 

CM 

CM 

CM 

CM 

CM 

«  " 

VO 

vO 

vO 

CM 

vD 

vD 

1 

1 

1 

VO 

1 

1 

It 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

1-1 

1—1 

1—1 

I 

o 

o 

vO 

VO 

vO 

vO 

vO 

VO 

VD 

vO 

1-1 

1-1 

1—1 

<r 

1—1 

f-l 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

<)• 

<r 

-d- 

<r 

-d- 

<f 

!-< 

CO 

CM 

I-l 

CM 

1—1 

CM 

1-1 

1—1 

* 

a 

< 

s 

Q 

s 

K 

'i^. 

a 

1—1 

1-1 

o 

K 

3 

O 

.-1 

^ 

CTV 

^ 

VO 

tJ 

r^ 

in 

•X. 

u. 

o 

O 

ON 

CM 

CM 

t>\ 

CM 

CO 

CO 

in 

CM 

CO 

00 

CO 

1-1 

1—1 

z 

1 

1 

3: 

S 

S 

1 

1 

1 

1 
•3. 

IS 

•k 

w 

w 

w 

w 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

i-i 

CM 

CM 

CM 

1— ( 

1—1 

1-1 

~~ 

"•^^ 

"^^^ 

•««*, 

"■"^ 

*^^ 

*"**» 

"■^^ 

-*«* 

"-"N. 

"^^ 

■"•** 

« 

c« 

CO 

CO 

CO 

M 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

VO 

VO 

\D 

VO 

VO 

VO 

VO 

r>- 

C-J 

CM 

CO 

■4- 

-d- 

<t 

E-46 


UJ 

I- 
< 

o 

z 

3 
O 

o    - 

CO 

< 
o 

Q 
< 


<f 

<!• 

CO 

<]- 

in 

-d- 

m 

UO 

<!• 

<r 

•o- 

>, 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

■•  «- 

o  > 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+1 

+  1 

+1 

+1 

o  t> 

o 

O 

o 

o 

i-( 

o 

CM 

o 

o 

o 

o 

< 

LO 

<f 

7-t 

*) 

t 

o 

_J 

>. 

CD 

V 

> 

a. 

^ 

4> 

< 

T3 

w 

«> 

3 

> 

o 

O 

O 

u> 

o 

u 

I'* 

£ 

(L 

O 

< 

c 

o 

in 

CO 

O 

, 

o 

O 

T3 
O 

o 

— ' 

CM 

<r 

r^ 

cr 

< 

l-l 
o 

1 

t 

CO 

CO 

H 

■  ■< 

< 

<< 

•o 

fj 

> 

> 

> 

4> 

^ 

o 

Cfl 

^ 

c 

w 

PS 

^ 

M 

o 

< 

< 

1^ 

^ 

o 

•-) 

M 

OS 

3 

a 

u 

< 

hJ 

< 

in 

< 

PU 

^ 

u 

G 

CM 

VD 

■o 

CM 

CM 

CM 

CNJ 

IN 

cs 

CM 

CM 

CM 

CM 

•>      N 

1 

CM 

1 

^ 

I 

1 

1 

vO 

1 

1 

1 

vD 

1 

^       >N 

C^J 

00 

CX) 

00 

>£) 

00 

VO 

^ 

^ 

VD 

vO 

O   o 

1 

1 

CM 

1 

CM 

CM 

CM 

CM 

CM 

o 

o 

O 

o 

1 

o 

1 

1 

1 

1 

1 

<I 

t-l 

■—1 

>— 1 

1—1 

(JN 

T-( 

CJ^ 

ON 

a\ 

0^ 

Ov 

CM 

CSJ 

CM 

CM 

(N 

CM 

CM 

eg 

CM 

CM 

CM 

»  • 

vO 

1 

1 

\0 

1 

1 

VO 

vD 

1 

vO 

1 

vO 

1 

VO 

o   '^ 

m 

CO 

CO 

-d- 

<»■ 

CO 

<t 

1—1 

1-1 

r-4 

1—1 

Q  e 

c-g 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

I-I 

1-1 

"   o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

to 

t^ 

r^ 

r~. 

t^ 

r^ 

r~- 

r^ 

l^ 

1^ 

r^ 

r^ 

.—1 

I— 1 

1—1 

1—1 

1-1 

t-t 

1-1 

1-1 

^ 

Cd 

u 

i^ 

CJ 

1-) 

CM 

I— 1 

►^ 

u 

O 

^ 

O 

o 

1-4 

1-1 

CM 

< 

w 

i^ 

o 

CM 

CO 

6 

n 

CO 

CO 

CO 

CO 

i-i 

vO 

1-1 

i-i 

CM 

CM 

3 

1 

w 

1 

1 

w 

w 

w 

w 

w 

bl 

w 

W 

Z 

CM 

CM 

CM 

CM 

CN 

<-t 

CM 

CM 

CM 

1-1 

1—1 

tn 

CAl 

CO 

C/3 

CO 

CO 

CO 

CO 

C/2 

CO 

C/2 

V 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

in 

m 

i 

.-1 

1-1 

.-1 

i-l 

1—1 

r-l 

1-1 

1-1 

1-1 

r-( 

1—1 

E-47 


ON 

o- 

in 

<!• 

<f 

-d- 

<!• 

OO 

-^ 

CO 

n 

CO 

CO 

CO 

CO 

CO 

CO 

o  > 

+1 

+  1 

+  1 

+  1 

+  1 

+  1 

+1 

+1 

O  u 

n 

vo 

o 

o 

CM 

1-1 

1-1 

o 

< 

fO 

r-( 

CO 

CM 

o 

*1 

o 

_1 

^ 

«> 

CO 

«> 

> 

Q. 

o 

Ul 

< 

.!! 

■o 

~~ 

k- 

•> 

3 

^ 

o 

o 

o 

to 

o 

o 

tf) 

a. 

Q 

a 

< 

c 

o 

o 

^ 

o 

• 

4J 

■o 

o 

c 

o 

>. 

•- 

o 

a: 

4) 

m 

u 

> 

'Z 

r^ 

u 

1 

< 

<m 

s 

►J 

C 

1-4 
< 

Q. 

o 

> 

3 

a 

fj 

to 

< 

< 

■a 

C^4 

CM 

CM 

C>4 

CM 

CM 

CM 

CM 

*>      N 

^ 

vO 

VO 

vO 

VO 

VO 

VO 

VO 

o  i" 

1 

1 

1 

VO 

1 

VO 

1 

vO 

vO 

1 

vO 

VO 

Q    o 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

c 

1 

1 

1 

1 

1 

1 

1 

1 

•4 

ON 

CT> 

CJN 

CJS 

CTi 

<3^ 

ON 

ON 

■o 

eg 

CM 

CM 

CM 

CM 

CM 

CM 

It 

vo 

vO 

VO 

VO 

VO 

VO 

CM 

vO 

1 

1 

1 

1 

1 

1 

VO 

1 

r-< 

o 

O 

o 

1—1 

O 

1 

1—1 

r-l 

;-l 

i-l 

t-l 

r-l 

1-1 

ON 

1-1 

o 

1 

1 

1 

1 

1 

1 

1 

1 

CO 

r^ 

r^ 

r^ 

r^ 

r^ 

r- 

t^ 

r^ 

CM 

.-1 

1-1 

1-1 

1—1 

1—1 

1—1 

CM 

«) 

Z 

hJ 

S 

O 

i^ 

Pm 

CQ 

hJ 

a 

vO 

vo 

vO 

r-- 

00 

CO 

m 

CO 

E 

CM 

r-l 

t— 1 

1-1 

1—1 

CM 

CM 

1-1 

3 

2 

1 

W 

t 

w 

1 

1 

w 

1 

w 

W 

:s 

i-l 

.—1 

l-( 

r-l 

1-1 

1-1 

1-4 

1-1 

**^ 

*»^ 

*^^ 

■»^^ 

■*^^ 

^^^ 

**^ 



W 

CO 

C/D 

to 

cyj 

CO 

CO 

CO 

•1 

LO 

vo 

vO 

VO 

VO 

VO 

vO 

VO 

* 

i-< 

I— 1 

I-l 

r-l 

1-1 

1—1 

1—1 

1-1 

E-48 


11 


RUSSIAN  RIVER  NEAR  HOPLAND 
NAVARRO  RIVER  HZAR   NAVARRO 
BIG  RIVER  NEAR  HOUTH 
RUSSIAN  RIVER  NEAR  HEALDSBURC 
CUALALA  RIVER,  SOLTH  FORK,  NEAR 

ANNAPOLIS 
RUSSIAN  RIVER  AI  GUERNEVILLE 
RUSSIAN  Rival,  EAST  FORK,  AI  POT 

VALLEY  POWERHOUSE 
NOYO  RIVER  NEAR  FORT  BRAGG 
SALINAS  RIVER  NEAR  SPRECKELS 
SALINAS  RIVER  AI  PASO  ROBLES 
NACIHIENTO  RIVER  NEAR  SAN  MIGUEI 
SALINAS  RIVER  NEAR  BRADLEY' 
SAN  ANTONIO  RIVER  NEAR  PLEYTO 
ARROYO  DEL  VALLE  NEAR  LIVERMORE 
NAPA  RIVER  NEAR  ST.  HELENA 
ALAMEDA  CREEK  NEAR  NILES 
LOS  GAIOS  CREEK  NEAR  LOS  GAIOS 
SAN  LORENZO  RIVER  AI  BIG  TREES  I 

FELTON 
SOQUEL  CREEK  AI  SOQUEL 
PAJARO  RIVER  NEAR  CHITTENDEN 
.  SAN  BENITO  RIVER  NEAR  BEAR  VALLl 
FIRE  STATION 
COYOTE  CREEK  NEAR  MADRONE 
CARMEL  RIVER  AI  ROBLES  DEL  RIO 
UVAS  CREEK  NEAR  MORGAN  HILL 
ALISAL  CREEK  ON  OLD  STAGE  ROAD 

SALINAS 
ALTAMONT  CREEK  AI  ALTAMONT  TURW 

OF  SOUTH  BAY  AQUEDUCT 
ARROYO  DE  LA  LAGUNA  AT  VERONA 
ARROYO  SECO  RIVER  NEAR  SOLEDAD 
BEAN  CREEK  ONE  MILE  EAST  OF  FEL 
BEAR  CREEK  AI  BOULDER  CREEK 
BEAR  CREEK  FOUR  MILES  NORTHEASl 
BOULDER  CREEK 
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NORTH  COASTAL  REGION 

1-14.00  Potter  Valley 

1-15.00  Ukiah  Valley 

1-16.00  Sanel  Valley 

1-17.00  Alexander  Valley 

1-18.00  Santa  Rosa  Valley 
1-18.01        Santa  Rosa  Area 

1-18.02  Healdsburg  Area 

1-98.00  Lovrer  Russian  Riw 

SAS  FRANCISCO  BAY  REGIOH 

2-1.00  Petaluma  Valley 

2-2.00  Napa-Sonoma  Valle; 

2-2.01  Napa  Valley 

2-2.02  Sonoma  Valley 

2-3.00  Suisun-Falrfie 

2-5.00  Clayton  Valley 

2-6.00  Ygnacio  Valley 

2-9.00  Santa  Clara  Valle 

2-9.01  East  Bay  Area 

2-9.02  South  Bay  Area 

2-10.00  Llvermore  Valley 

2-22.00  Half  Moon  Bay  Ter 

2-24.00  San  Gregorio  Vail 

2-26.00  Pescadero  Valley 
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UKIAH    VALLEY   (1-15.00) 
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WELL  I5N/I2W-8LI,  M.OB  aw 
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